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PHILCO 


MAKES HISTORY 
IN TELEVISION 
TEST EQUIPMENT 


Fir Ih* Radio and Ttl-svri 
■ inn Servicemen — For Ihn 
£xp*i imenloj — Fur iht 
Amfle«i“far ihi n«rfip- 
Ek clrfinitl Enolnenr 


PHILCO 7008 VISUAL ALIGNMENT GENERATOR 

Tho anly (ampMaly i«|f-cenrolucd tntf mOdcralely priced IniUkmerl for irllq■■ my falavrllcr. and 
FM receiver l, Indurfn 5 diffcra.',! iiijnnl gunemlan will] their aliacinled conProHj a complorn 
uidilaicep* With t*n4aring,. me,., Inlonilty, pha&lpg *hd blanking control*. md power 

■upplm; toperuta RF probn fer mttokuirmenfs af idjiiIHw* Mgti frequency dmilll, Removable! 
cratihofph ttraen lor ultra-shart 3 ' cOlhede-ray rube, CoiapuTtmerl far cebt** and 1 Rf pratM-, 


WRITE FOR TECHNICAL LITERATURE 

Ftfilko Cwpatailonr I"hi|p<dii4phia 34 f hr. 
--— 

Ho. 7QDi Fhilro Vikuol Alignment 

OtAimijof 

Ha. 7001 Fniko ElacFraric Circuit 
Mnl« 

FJ n■ 707n Ffillr o RF Signal Gararalar 
Ne. 5071 Philco Cratthokh &m*ratot 
Nn. 7&Sfl FMPtO OvtlAmk. TesEAr 
No. 7019 Fhrlro Junior Scope 


PHILCO TEST EQUIPMENT SERVES MANY 
INDUSTRIAL & COMMUNICATIONS NEEDS 

Today V, wide two of tilcctronic devices Jji induitrii) plant*, 
Laboratories- and e onum LniicatUs t ia Kcirvir?™ roquires new 
jjrfiOHZLm Lrtij.1 nmienSd far radio ItveasuremfldiLi, Lit HiOmppctr 
portable, inexpenaiv© form. Here, PIlUccj ho? long teen a 
]earf«—jii-ovidleig eqmpinarit for radio's be&t informed tfroup 
of service Lechniciana, the S£r,fflU tuemlwcre of Fhilco 
Serv Lee. For fait , accurate work, experience-wise aai-yjcar.r n 
ehow f'hilco i ml Equipment, Know Liiu rrasma why 
FhiSco is preferred, by writing for LeetuiUial literature. 


PHILCO CORPORATION * PhilcJelpb^ 34, Pn 
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ELECTRIC ANB ELECTRONIC PROGRESS 


BUILT FOR LONG, TROUBLE-FREE PERFORMANCE 
UP TO 450 VOLTS AT 85°C. 


These sturdy I tide dry electrolytic! h^u-c vvhaE 
it cakes to match the EOupbest cippcnoi 
assignments in television .1 r: ■:! in tier EiiCt- 
ing equipment phtrt [he use oi ordinary 
rcnnpoaiiflii may Only L>l* "nuiting. trouble. 
Thcy'fc compact, easy to mount- They'M 


withstand plenty of heat. Thanks to a recently 
developed processing technique, they are 
ou.csiandini’ly stable, even after eaten ded 
shelf life. In Srtry respCCT. they are designed 
lot btiter-th* n-a verage service Oft tougher-, 
(hact-average jobs, 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS 
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Tiny Sjdvaoia sob-w ir.ia Lure radio 
Lu'jes, stiiLiHe-- than u lady's LiuJe 
finger, arc big. reasons why the 
Citizen!; Radio Transceiver nts-Wi- 
tires only 6" Eung, nnt quite 3" wldn, 
I Va " deep, nod weighs only eEeven 
ounces^ 

Snla in s*ts oF two, tbew tiny 
two-way trsjBceJvefB with a ranee 
of Sfrvei a l jl nits art tuned to 465 
Jl'ic. Among the many who want 
liit'st handy units lire police ::nc: 
lire depeitments, siuveyara .form- 


eis, hunters, i n dps trijs^ L U-Bej-g, 
ranger!) and those: »hn syjah boftt- 
tC'hcane and nutn In hcano eotl’i- 
rour.icatLong, 

Sylvanio'R extensive radio tube 
research snr| reififlufuLturing sill! 
hove merio Sylvan la Bilb-fltuiiahne 
tubers the tihfiico of Cftitena Radio 
Corporation, Cleveland, fur this 
nsvollltionar]\ riviEsan transceiver. 
EiyJvanla Electric Frc>dnct& Tec,, 
Radio Thbe Di vision, Rpi pot i um, 
Peonaytvinuj. 


R*ni(j TUB £3, c.aTn<JU|- fust*. EitctPONIC EJEVJCESr rLUCEEjLEN! 

LAMPS, FIJtrtTSES, WIKIWQ PEVICfS, UGHf RUlhi, PN0TOIAMP5 
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How is YOUR company doing 
in this “EVERYBODY-BENEFITS” plan? 



Compare your employee participation 
with others who have Payroll Savings 


If the fissures fur your uumpiiLy fall belu-w riiose shown 
above. you're nursing ynar share of benefits trf the Pay¬ 
roll havings Plan' These benefit® ase described below. 
Nation-unde (rsperiecuat prove* that wbei- lop mnnag®- 
itieiH i>uIs [he "OK*'on she Plan. Its beuefits rise ihaiply- 

jf.' . . ... 

aiMMTS TO FMPtorUij Every SFl invest**! In Savings 
Bonds pay E l at maturity. Workers gain, a E3bj% return 
On their mofuty enabling Ibern sri the future to buy 
more of the things they w:5l want—pins the peace nf 
mind that goes with regular saving. 


from the swollen spending Bream. The Pl.m thus con- 
tributes to natioral security which a Elects yn w -:e L ;i u-liy | 

WHAT CAN TOLT DO* If your company Iras the Payroll 
Savings Plan, make sure it's being adequately promoted 
— hacked b V your top executives — to bring your company 
its full measure of benefits If you haven't yet installed 
the Phu, why puss up its benefits any longer? Ail the 
tielp you need is available from your State Director. 
Savings Bonds Division. U S. Treasury' Department, 
lie is listed in ynur telephone book, Call him now! 


BENI fits TO fMPtriVPflSr 1'hc feeling of security (hat goes 
with participation in PciyrdEl Savings makes wnrkeus 
moiccordei led Woi Iylng less., they work belter, Among 
th.fi more than PXLijTiCi large companies with Payroll Sav¬ 
ings,. records show 1 hat-fnlln wing lisa Hon of the ^ 

Plan—production Inonw&sd, absenteeism and accidents % 
decreased I 


■FNEfiYS TO THt JvAlrDNr The Payroll Savings Plan is a 
powerful deterrent to inflationary forces, Every Savings 
Bond dollar htiilt up in the Treasury withdraws a dollar 







Ovrr J7 SiODO.GtiO OBC wart* uf $o>'poi Bo'Hi hc-a bnnri 
tMughl linzn '941, ■ 

■V(nm Ihcr, !i pf ,h|| iftlunE—n«Er ISQ.CiXOCC'OOO - 1 | [till 
t d hf ihu purchauML * 

D. i m:| 3 iis:;,,!-> oI 1943. ! .SCO *.i:lail ; =z - si li=r.gn ['mi in- 
ilii' ^d "1 1 ^ ftfiyrpH Sn'rinrci Plr.Ti. 


VIit -hli plnn, T’.-EHJ(F,000 worl*r|: rams -ni«lvig 

an ihn punmg* f.F i?C pr-r no-.lh or -hslr pa'j'- 

marE Ihan } 1 JO.OLG.OOi pet iitamK . In BuntSi. 



r, : , S.'fl n j .y O', pa rf.n A nl n-rt-z-jvlhun nr :V 1 1 o L: p i. 1 ■ □ 1 Ii 1 ! 1 i*hn Led. 1 1 i LnV ia n L J In.'j p,|jangri H/ 

COMMUNICATIONS 

rs.'t li ■- rTitl U. S. Trh niurgr ud'.trfaM'tilf prEpbrnd n->Je r Pt» a.icpi.«j nf lit Trmsiiry 0nrf l!t ^JvMHiifnp CnumaT. 


4 * COMMUNICATION® FOR ttHRUAftV If49 
















Wkt£a you talk "hy telephone, far nr neat., the aetuaL 
Hound 1 ra-v-nlfi murh It-gg than whnu you talk, Hero** 
1 ho room I 

TLaTe Etorause the tedaphoire aystem crirHeii nut sound 
itself S*«i an elecLtiial facsimile arm mi. ^’hen you 
P[»raL into a telephone ErunHinLlter your voi«® la ecm’ 
verted ?nto rJeeirkul. vibtatiqms w h ieh im noi oha ngr 4 
limit iulu sound until they much the receiver 
i)ia|ihragnL 

CoiiviiraStm chf hound into it* nleeLrkal equivalent, 
i]jruu[i.li the invention oT the telephone, opened tlir 
way tci the mrmurtuusut nf sound by neem-a te eleo 
trj-::al methods. In developing niriaun Lu make the 
telephone talk forth i t and sound clearer, the icEcn- 
1 mln uF Bed Telephone IjlioraturiiiH had Id develop 
Ihc tools for ftriimil-iMjTf! unalviiLH and uiciLiaurejnrnL. 


BEIL TELEPHONE LABORATORIES (E) 

EXPLORING A**? IHVIMh NO. PEVIStNG AND PtnaaCTIMfc. tOH CON- 
TIWLED l4=ROVEl»PNTS ANP lG£hNOM:EJ JN TELESKOHE SEtYlCt 


ihti eoitdeaser njkrtnnhone, ike vvavo liltcr, sheatupli- 
iior —-each she product of telephone research — hav* 
helped to reveal ihe structure of iuund aa never EieforCn 
Kacll has helped Ln build, the V'Olld't finest ndephuiiK 
Ayatem. 












IRST CHOICE OF 


Airways 


DESIGN SIMPLIFIES SfiRVICi 

Corwenriana- cjrcuil dtpflri, fe#4r numbers and rypes oF H*«j r 
I'Ih: open rrccJunlcal c&'C’rutr-an n j np!iflf tube Blocking prab* 
lens and speed jeiA.-iv.^r^e. 'he entire Frany-ritter pg j Fign -pf 
fhe Type 344A I* Uulh on a draper-type iKass's.. kratanlfy w>rti* 
riraiYablr From Fhn bqnr el rha panel. 




ISLAY HACK MOUNTING SAVES SPACE 

Compact dt Sian requires only I 5 inches pi rack fcpeoe iur FnUailfrr 
Flgn, l -RQ.; 4 n|ly utilizing space already ^vailaire. 

,<W5% FREQUENCY STABILITY WITHOUT 
TEMPERATURE CONTROL 

thrpuqh Fhc use of a nav'ly developed crystal, trcuble-scen* Fl-*r- 
mesFanc FcrepiziFiiri corwals and crystal event ara rcg Fpngar 
receuary to provide idhpjate Frequency itJCi I Fy r 

SIMPLIFIED CONTROL FOR HFMQTE LOCATION 

Mgrrm arign gye- a- ■, ’-qle lelephpnd p*i< and earner contraF by 
meant ot a i.-nji m circuit alfgw Five Franirnlliei rg It lOqHiFy 
located 21 a 'cnoii- pPnF, 


KANSAS CIT' 


WILCOX 

type 364A Tf#«rr>iFlEf 
llfi-UAMC Fund 


'H f A4£$ 7 *d*y .., For 
Compltts InfornKillon 
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If'* Jfrn-w 71 rnf 

THC U-1G ThJlEIj I lie ihR, NAB and 
H M,4, wiki roll their drums and ring 
Uti Use asbestos oil llsdl annual s£Ct- 
ta-rks jn March and April m New 
Yotk, Gikago nod Philadelphia and 
Id UiC. stage tnr a i :: aild oL rFir most 
informative meetings evtr planned 

Ait [Since gcj-r^riiu: v, ill PC nE 
particular inter psr in rrnllltLfi-cmrnt anil 
engineers in fionimimirjEuicia snd 
brcuilcusting In New York :d the 
IRE (Marirh 7 Lo in’! iherell lie quite 
an aswrtiaieill iif paper* nn ihOH! -| - " 
Tig'll E topic*, I/J'f and liJljF in TV. Qftt 
<>r I hr. t iii ;l! v prCSWUatforti ivLIl !)C 
mark hy Kenneth BuLhngio;i of |kll 
Labs who will rowdy ie prupag al icm 
■ H ri.it in; 1:1 aL vhf ftml n!/f. showing 
how the variation* <iJ reeckcd slgntd 
with locatmn ( il/ddow lox-nri) aiL-d 
with tune (Jorfirag). affect tile US«F,ile 
service area and the geographies,! sep¬ 
aratum he£w£Cu eo-rhannsL StaLkins. 
WJLh an empirical irrtLhod, he will 
Illustrate that lire inquired «pjiratbn 
between co-channel stpiion* is from 
thtee Lo ten f ine* the average radio* 
of the usable enrerage area 

in another propagation study, fo- 
sejih Fishei o£ J'hikn, whose paper 
on a TV rliatfibul jOn system appeal's 
in iiils issue, will re™i the result* 
ohEained on SOP and i.JfW air. over 
vuned terry in ill Washltuftmi arid 
FI; iladel ph in 

Gesjrge H- Brawn, Weiwkll C. Mor- 
rimn. W. L. Eehrcnd and J 0- Red- 
deck, of RCA Mb*, will licsetihe * 
COnihining network, which allows nmi 
[the* hi he optrntrd mmultNueduSlj 
into :t common Load without ijttrrar- 
lion brlwern tsihiii ar'l without redoc 
lion in bandwidth, ill Hn uiC trans¬ 
mitter, ehiploying f-Ehlx bites in ninl 
vfplc. 

Ttiamaa T Goldsmlfh, Jr., af Du¬ 
Mont, will coolioot the niff T V d;- 
riHlisC with a complete repcrrl on ilu 
SE.HUS of the 47 S tn &5tl-uii: f>peT ill i'Wl-al 
possibilities at sliis time 

Antenna*. -■ particularly Important 
plLase irf Coftejn eogiacenng, will tie 
featured in a aerie: gf sesLians Dor 
u.l; oue at these wetlng* Arthur E. 
M a reton .inn M. D. Adcock of Naval 


Lewis WINNER, Editor 



ffteujisif, 1 


Research will analyze tile tiveurr of 
end fire hehral aittennas arU provide 
[oinola lor the radiation field of r 
belly which yields a ilefiltLtf entulj- 
Lton to he satlified by the gmarietiy H'.it 
the helix and the propagation constant 
n; ilf-e trrb'ehng w'avc of curreSlt r i 
OLdti thnt the rttfliatiwi nelrl OJ Lhe 
helix lie end ris< with ciimlat pulari 

jtatLon no the axis- 0- AL Woodwanl, 
)t., ol ECA I -ala, will present annthtr 
t^treme])! Ilterestirig T\ aiuenna 
pn|wf and J.l i srlyise a unidirecthmal 
rlipole element rcOeA ;ng sutenim with 
the eJerdutoLa united hy i trarsn’i sshm 
1 1 ne network w hkh > ic'tSs ^ directive 
pattern Tina al tenna has baml tffec- 
■tivaly used during I be Ej'liC-rnrnn 
lesta Iirtweau Washmctoii. Fiibce- 
tnn mnS New York, 

Relays, another «xucnidy prric- 
nei.L factor in TV, will be a subject n£ 
aeveral ikl|jct- One prevmtatkiPL Try 
William H. Fcws-teir, (d Fllifco. will 
emvei systrinK which etnpkiy secemd 
detect icm at each -ep=ntt;r whiel aTe 
laid to be most aoitahle tor nrmcity 
work aril TemOts pickups. an| l AieiLs:I 0 - 

dync remndolation at the rejlralets tol 

rntercity long hoe Service. i ?- 
MiJlai and V/ It. Eoilicgcr ot West- 
em L’mon will urovide derail* on a 
h.DiXt-mr Link between New York urd 
Philadelphia- The relay anakysiai will 
rmitinoi: with a de=c nption oE 1 5fL 
Tepeatc: link setup lsy M, Bilvei. H. 
French nnrj I_. Staschovct of Federal 
TelcCOilimunLCaL.OP L.ala. 

AM hroadcflitinK will a!sc he cm 
„.red liheTally at the tOnlerrocr lit 
one paper by Ti. R- Sinruoetliaycs, 
Ti. fcf (jcr^Tal Eledrk. will he ih 1 ^ 
scribed ar. AM monitor which [eaturt-E 
a local :'"-SCi llli I nr syTichrtm ked in CO r i- 
slnnt phase relation with the carHei 
mill pOlKtll Ot tile modulated signa' 

fiam tlie Ifaramitter. Hse local 05- 
ciltalOT signal cncigkes a quails crys¬ 
tal diaerim itwlor which indicates ikc- 
viatioil from the assigned Ercqaenry. 
The local osesllator signal frnrrt this 
nimiiLDr eaii also 1« idded 1* the 
1110 ,'lulntud wave Co redPKT the rfi'cCtirt 
potcentage of modulBtiod and thus 
ehininaLr negative pcalt vhpjtirig in 
the detector. 

Thr all-important hfl a t 120-kt 



spacing problem: in the Lo^i to 162 me 
hand will also he a Loptc of discus¬ 
sion UT the IKE meeting R, C. 
Sliaw, r', V. IkinUJck, W. Strark and 
W. C. Hunter, nt Bell Luhs, wjtl de- 
renbe a usohilc sysiem i>Ow OJierafiilS 
in Chiesgo using fsO-kc sparing CiJ 
carne 1 freijneticies and featuring oeF- 
channel SnueEeh in Tne land rtcsivorB, 
<tyc in die mth'le equiumeni and con 
noition of tm laud receivers m a 
common antenna. 

At [tie NAI1 eugLiieci ilig tonfeienre 
i>L Chicago m Api ,1, there’ll be throe 
days of pipers r»vering TV, tecord- 
iug ami re producing, al'd U variety ot 
projects m AM and FM Iitoaifcasi- 
iug, The ewiEcrnice, whkh will run 
from April 6 to 9, will he high-r 
lighteel hy an ^iliircss by EOrn'or IKE 
prexy Lh. William E. Everett, head 
us" Lhe IfniveTiity of Illinois Depart¬ 
ment nr E'eetiicsl EligmorTiug, who 
for intuit yep re cnnifueiei) the '-‘Uit- 
SLandti tr broadcast engiueeriiig non 
cerence* at Qliic Slate- L?u Lvcrslty. 

In Phtildelplnia, or- Airfll 2 S, 26 soil 
27, al lhe llimjan in Franklin HuttL, 
the ft MA and IRE will bold Utotr 
annual spring meeting and present 
twelve papers covering u 3-kw wf 
transmitter wirli Lron-coro rntrrsiaga 
and OMlpuL circuits 1 rxvity reSOSiatori 
m rnobik cormnuriieiticins ^ysom^trou 
511-Vw FM lanplificr mstantansoua 
deviation control iot PM truiamlt- 
ters; TV recgidio^ icchn iques-: a TV 
visual modulator; high efficiency 
coolers for forced air-cooled power 
tulvss, audio power amplifiers with 
positive md uegaLlve fcedhudc^ and 

■COrr.mcTci a I FTM lekpLume mktO- 
WUVE link SrtOS'S. 

Seems as ij Mufch and April will he 
briztling with lively topical inceiings 
for everyone in the broad Civil and 
cumflluPnCfltipns +i eLcis ! 

me -nnufl.' VlVOd Sc)r** 

Ok FtsRUftav 26 at The Hotel Astor, 
New York City, the Veteran Wireless 
Operators .Association will hold their 
aoimnl dhllScJ-truisej where gldtifflefa 
will tub shotiEil!**. fiffllnfact and do 

hit nf peering hrtO the future. 

A must event for the htemth I—l.-W, 
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TV MMistribution System 



Deflection cirtcurre 
ANDSOrtU ^JPPLV fCfl 


»3»-A WLPJ/SlE CyNCOE 
POWER BLPfUf— 


QPTCftL SETUP 



tn«u- E j 

hlx* il'uinir iif lumul 1 . 4 . Ml til 


Kllflrt E lk-ll- 

Vit— i! B|- trial wilin' ■ E'lpl ^cnmalir 


A tiajJTB* LLjid fllTSTItAj fcf pi uihintni; 
’I'i' sLnjtiftqrd RMA cnrnposrte videu 

Ifn:i I mil mfa.hi fur ll isfrilsuiiatg 

I- • signs I with .it i bin Lit rlifitor- 

'i-n Vi M Htfrtijitj to-T a !;lil;l' urgan- 
jiLtinn FtHgTIg'iiJ in telrviisiau research. 
Ta aLtanpt -:• duplicate tire t- .iiinul 
equi|jinnni in esrli ig bot'iilui v would 

1-CSolt III -n:| U-VfiTCTtHvdJllg Cjf tluof 

space, a hy-gc increase in capita] in- 
* ■‘•SHneJll, nnr| np inCTMBet! munrt- 
n-nc'- -cos! i h -irabl ■ that MC 
ttmiinnl equipment produce hath tin- 
eampopirtr video siga;ij aiaid meaua for 
modulating inij sigra] an = nomber of 
ihe standarh rf eam-nrji- Mine proj¬ 
ect:, igch ns the devdopmeirt of -. deo 
ai nphner-. ikflecEiou ..ircuits, high- 
vdtlagie [ihtw iqjipheH, jmd analysis nf 
cr' pcTFortTHDM cr.n be carries! ™t by 
using tEie ramp os lie video signa], 
whicii is the Hmt signal as isai pro¬ 
duced lit tli* second deteetot tnitput o[ 
a shmngr,l tdtvisicn ttowv-ct. Storin':; 
cl the performance cl ihe rf and rf 
ciieuits ure grenrijr enhanced hv hav¬ 
ing 1111 '/ Eeneratoi HlediiJated with; 

epnpjKJBEte vil-eu, Ike Jilirput 00! bring 
.1 fjfecifld h> HOrAC Or multipath tTaiii- 
na»f ian. 

On the etivei n thii Issue H-ppeRrs 
vt=iY of a ecniijbie:| equipment setup 
rit tun !;dr= Vertical nsiuiutine of 
rfvassii is uscrl so lira I ill! C-UlHpnuejrtv 
n;ay be serviced Hum the front of tin 
■util • tvhiifi tubea may be cltarged from 
tile ie-ir Encli rark is a C-. npItLe noil 
Ih licit i Tire:n.iig Dll the puwe • f || p- 
plfea necessary fur its operatioi, The 
only utteicOfirecticHU between rack* 
gre -I,- pnWCr lines an i coilxial signal 
tine:- Wkh a layout of tiiis type a 
pilllicLilal lack mm he taken Out ui 


operation and FerriCed while Uie other 
units are providing signal. 

The VafjOnB anti:. ssEKiutcd witll 
the lerniiTiaJ cquiplueot nri tntlicated 
ill Fijfiirr ]. Three sOsiroes of com 
polite vUtto signal ui; avaikbk Sot 
rlistTlE.iution i (J) Anr Rignal. ir-oai 
eiaJter of the til I Ce idev Upff siati«*i3, 
^creiiqf ils= lliiiadrfphba area, operai- 
ing an diHJttiels .f, rt, ^nd 3IJ; (J) uiori- 
oacape aignal; and (J) picture ligual 
frioffl a cei flying spot jttmn&i-. A 
crc s = -ljaLeh generator producing a uaL 
tern of twenty vtrtcal IsirE titid four¬ 
teen hprieonlal bars is provided for 
UeAeditMi tineartty Jkdjuatnt^nn ir 
add it ton a sis-chnonrl icE-cvkion rf 

Ecnflcator wiildi may Le ipwlulafeiS 
with either of the video signals is pro¬ 
dded. TtcLi gemator provides iiotti 
jrirtuce and souih! signals conrorirnnq 
te television Etandarit run! has (jutpnt 
attuituaturi ljy means or 'a-hicii tli^ (lu: 
JIUi Icvd nay lw sif.lusted from 1 Ltl 
i‘XI.1X11,1 1*7', Tile -Outirut of the rf gn- 
etatoT :. {li;iritutci] jo Lhe television 
laboratcrlc’! !iy mejns of coaxial cabl e. 

The motidscup" iiilir is n useful 
Moncc oE vikteo sigitaS, iiad iincc its 
output voltage ij in !l|f or-det of S.C.HJ 
pt- the rrob* dCYtlffped try Ui- first am 
pEiEyirg itagt almovi completely 
masked. A good il lOcKiseOpe :s capable 
■ if rtioJutinn better thn n dO!l tines: 
however, finT frencs-al laboratory worli 
(me liimtntion is that only uite pattern 
■nay be iiTuduced from n given tU.be 


CUT inrj i|iflf Jr^nnc-r 

Shewn m 1-ign.rre 2 is the rrf flying 
sprrt nCH liner video genrrglor. This 


unit i- capable of producing ,m exed- 
fenc (|iij'il.y picture, with u Hisolutisil 
of uU. tines or betirr, trjv> noise, and 

Ilneai transfer cluiraidcricrjc lietiveen 
black and wiiiLe. CApbimug die throe 
aforementioned standards into u figu;e 
01 iuCi il for cainera Mihrs, it is highly 
prob'jfic that :'!it flying apai rcaputr 
s p- : ejccrikd by ^nv p:c-=rjjL tek- 
>i-ioii camera IpIip bs z luixirnenry 
5 onrcc d£ iigoal 

The vcircpt iii u.v.nn , fiviuij spat 
scanner J3 nver t went j yearn -old and 
sQ-flue 01 lhe mi2u",l ielevisr™i experi 
Hlanta were rtumEtniMd whit mc.i a ays- 
trni. The developtneuti over fire pnai 
years of prt.ijcctioii tube:, iju re-in^ ,(( 
.VCf Jll Jiv. pflu(0-ltlliJrip]jLT tubes surh 
as the 5>,i t - A., n nd ■: II 1 C uikic phoaphoT 
will very jJwrrt deray rime, l»YP niaiir 
possibl- the preaent high i[ua]iry ueilt. 
l.'Sio saurce ai the flyinj apat is ^ fauc- 
nrJ: frf, operntinjr ni i!f> tv, ui Lilting 
rrigijctk (Lrflectmn anil Incti. and a 
line a^^sc pliosphot Tim cine oxide 
decays bo approximately 5f>i::j oE Its 
lititcal I ig I’ i irifiisity in no- nicroHCi - 
Mid A sijtidard tekviSiun raster Wifi: 
Wanking ■■, applied t... the fate ut tile 
entko le ray lube, in I tlm iSEtcr it 
focimed by means ,-r a ley> r on .• double 
frame 3 ?>wh» 1 lalkipa rtrnt slidt 'S he 
light ^ih p= in.g through ihc 11iEiHpaeeney 
:s cciilecierl hy meanf of ii condensing 
lens ailto the Caduorle uf IL I.||Mill, 

multiplier tube The video sigiml pa.- 
iJulc:! by this ■.cbf- xt any iiwir.nt nf 
trine is pro|MTlinns' to ti’it ligin pass¬ 
ing through ike Slide. A video Level 
of nt-rent ore-half volt is fitodpccd 
H i us-- ' ii c 93 E A pi aLv haul res: (.tor. 
Egipjliwtion Enr lhe pbospliOf dcCly is 
pl'OVlided by two rr uetiVurV-; in die 
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For Laher a(ortj Use 


Terminal Equipment Setup Employed at Research Lab 
Affords Composite Video Signal and Means for Mo du la ting 
This Signal on a Number of Standard RF Carriers, 
Facilitating the Development of Video Amplifiers, 
Deflection Circuits, High Voltage Pulse Supplies. Analysis 
of CRT Performance, etc, 

by JOSEPH FISHER 

Project EinjilU-Lr', HMES'T*' D-i viiinn 
Pfllltq C«r*p. 


hend anijitLner The m*tpnl of Hi? Ily¬ 
in £ spirt generator Ls a run ipOii fu v idee 
iigiLal containing sync signals, blunt ■ 
mg, nml ibe rfr component. 

Un« Ml*Jn$ JnifiJIflfir 

Associated with Mb the maimu&pe. 
chain and *Jm? living spot ([SfieratQf is 
si line rawing amplifier The output 
circuit nS lire line nixing amplifies is 
illustrated bi. Fifiute 3. The conap&ikc 
video signal is built up nf lum basic 
I: i li'i n i-,|- 1 1 locks: if) E-ync -lutses, ( d) 
I. liking f J i video, nml l^) fib coen- 
jsoncm A dual-input circuit, with 
gain controls in each clwnnrl, it pro 


vidtLi al tlsr injiut til the Mice mining 
mi ipti her sO that <TOFF Imlch signal 
may I a: blended ill tv Illi picture video 
tn jufiusl the I lines rity of deflection 
circuit! R«ierrisig to Figure 3 r tom 
volt, irf video with white; negative ate 
applied to the grid of thr- top 6V6. 
The ptaic of 1 1 1 is- lube is connected tn 

r’-ie plate oF tik C1V6 which has 15 
mlts Of JiOSifivr blanking sl(!.ii*< ap- 
plied to ils grid- Across ;ne common 
|(F»d resistor appears 1 mixed signal 
ol blanking anil video which i- capac¬ 
ity oiiipjcd to Iht grid of a, catholic 
follower and adyJStS itself about the 
hia- itt |jy lbe Mark leve-l COUtanoE. 
AuOLhcr 6V6 having iVmjt volts of 

Block 


jltgaLive Sync np|>.srcl to Lli ([rid has its 
tathude connected to die cathode ui idle 
[obi- inliLiittiiig ri'dc-o mid blankir-E 
J hiring ebe blanking interval, the top 
ftVG ii cut of? and hiack level Vidtage 
across the temiiiLaiihg resistor Li the 
rcautt of lb? plate eurrrnt ni ilit luwei 
cathode folLowcr 

The hursiuntal sync pul«“.s drive 
this lulu N> euL off and Ui-e vcltage 
across: ibe termin;itm|; resiscor drupi 
to icro (ifirmurJ I'eti^J "l"be video 

signal seera^Ci i I'OUIld the hsas set by 

die black level control, the setting of 
which produces the di component, 
For a ntodulated television car- 

ri-rr rhe L-imiposite video Hgrol wsoild 
be as Ihiiraled {okc imrr nf Jl'IvT muf 
nuv iUn'Xj I >f ^irjlrff), 

CampE-llte Ylrf-Cd S l^-in l DlslrJhefj6.il 

Figure 4 illwS-tnatCF the method vr=d 
tri distribute tiie composite video sip 
nal Six anpfifiers, each having a 
gain of (wo, st i a frequency response 
riat U 1 7 me are used. Each amplifier 
uses Evvij 6 AC 7 a and a fiVo c*thodr 
followe: output staple. The uiLlpUfier^ 
operate al MO votls dc aud draw 60 
dks eaefi By means of Ihe twitching 
HrmiiEermcut shown diffetsint video 
i.ignafr- may be applied to- the varturn 
distribution lines Ar.ntlirr switch b. 
provided to ninni I ;>r any of llte OuLgO- 

(Cslilfiiued on iiii :i.' I j 

Pitfiirp 4 

d.ujj *tiir e>I d:+1r - .titiiir- rinra 


Lins mt-aing aaipLiiAEr: OuEpUl <H «■■■»! 
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A TV 



TELErJSSfl N nH;;AICAE7 TtA WEMiriEftS 
require a crrmndcrabJe annum o£ aux- 
lii^Ty eijUi pmem for mating rssrmtiat 
jiKrl iirma nre measurement* ruth hi 
= VI-:: ruiupressioo, mcdltlatiftib depth, 
L-.Liidwi.Jth, Twite, elc. Even after ail 
these (measurement; have been made, 
however Am GpCiutOr rahin?i! he sure 
Jcnt hr I- transmitting good picture 
unless he CUT artics’ij tlK picture 
bring radiated It si ueceisayr, sbere- 
rure. In ;irrm!'.- a receiver at lilt! trans¬ 
mitter slur m> tlisii tin the air signals 
may be examined, 

In :untia*L Ml i| home JCeeiver, H 
tutu: I'tir reueii-er is rubric* t to power - 
ful inter fa remw soon eta. Fm initamce, 
sites suitable f-u-r Iclevision ait often 
selected fur othrr hf services which 
Itiaj- rudlalc high jiuwrr ctnst (£> the 

TV antenna, An FM iiatum may 
<vksi siiiTe the same anf-rmis with the 
I clcvisi-Ou transmitter. A niiir.it-nr ra- 
resvex without prc-seleelteitt would lie 
subject to interference in these in¬ 
stances ik>L rally it frequencies t'OTTe- 
s-p<yndihg It Linage and OBciUatrfr har¬ 
monic re&punse, but also at all ertlicr 


frequencies, if the first tube were so 
Over Uxided m to Cause modulation o£ 
ilic deiiTinl signal. Furthermore, the 
Strong fields which ntay be present in 
tin - 3 turned ia.tr v ioiuLty of tvtri the I:. cv 
e = r powEred iHfltTLiirjn ll-atlsniisiers re¬ 
quire LhaL ibe monitor receiver be re- 
sponsivr only to the srgnpl mckrij up 
hy Ice antenna, and not Iq any stray 
fields, if an accurate wi-tbe-air signal 
iudkntksn is to prevail 

Tire characteristics, therefore, u-r a 
ntoiulor receiver are that it Itave suV 
Stnnrially all the nltcibiiti's '.A tile l^st 
hdinc receiving instrument plus two 
additional feature--: protection against 
■overtopding by strong signals, w»d m 
sensitivity lq any rf frcvii in which 'tic 
receiver may be placed. Inasmuch at 
iu all ipplkations of the nnonitew re 
reiver, rluiCK will he atn-ple audio and 
video monitoring' facilities available, it 
is not necessary (o provide spratm ar.it 
video (flijJay djuLpiitatt aa an integral 
part of the receiver hadf. Further¬ 
more,. tbe guarantee of a relatively 
laTge input >.ignn as n result ni ysruT 
imify tp I he i r fui t ■! litte-i atiimnalCS the 



Cl-TFblE ■■ f lbs iiTiriihvr and siliar, 


Fita n 1 I IrHi |i 

firbck ilIhLru ql Che TV mixular rr-caL'.vr. 


iuickI tor a large gain in the mouito? 
receiver. 

ttccelvar JifpvF Circuit DssJen 

Two prindjid j KLjuircments gnv 
tmed rl-e design of the rceelvei ii: 
put eirnrit !■' ifiTlt'E 2 To dintinatr 
reflections c:i tin: antenna trnnssmts ion 
Imr with resulting prodnetion uf 
yfiotlj, ii waL con = ir|errd desirable tbai 
rbe receive: input fentiinatiun l>? an 
actual resistor. In addition, two pre¬ 
cautions WOLE l.keu tu nantmuE cross 
roodBlation and overlaadinu ederi:. In 
tlie first stage of tlie receiver First, 
a variable atteuuatnr In KEi the L'isa,i f 
OUtp.lt level wan placed ahead of tbr 
fiAKS rj stage This design pro¬ 
vides a Tcauctiuri nf t'i.* rTOSS-niodulfl- 
cion type of Interfertutc by attenuat 
mg tfifl uil-rrfrrtng SSglial In the ftSIUS 
Hiflit ps i he desired signs I a nd also 
permits all amplincrs tu optraie at 
constant gun, thus Elfmlitatln g il'e 
| i :..'j: l :i i nf I hr :ianil[iar. changing with 
gain control getting Second, n tur,rrl 
input circuit was used in the grid □: 


F i^uirq 

Ti c VllLllf ,T rad cMIimAc Ii.'I!v*v.«.t ?imi4 UPcd rr |He it■ *ii i it c-a . 
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Monitor* Receiver* 


Receiver Which Can Be Located in High-Si goal Trans¬ 
mitter Area, features Protection Against Overloading by 
Strong Signals, fntensitivity to RF Fields in Which It May 
6e Placed, and High Input Level With Receiver Input 
Te mi nation a Resistor to Eliminate Transmission-Line 
Reflections. Cross Modulation and Overloading Avoided 
by Use of Variable Attenuator Ahead of First Tube Which 
Controls the Visual Output Level, 


by F. CECIL GRACE 

rnrcinHcr. Sp«- ; 3l Prajw.tl Crau.ll- 
Tr*liatoiillinrf i.qiljpiriMnl 
Alk-a tt- Bii M*nl LilHrilrriii 


t hr 1 first tube tu provide drscnEnijHliOft 
Agiii-st possible inter fur.ng signal ill 
buch airenglfi that CTOSS-modulati Oil 
would rea-idi in spor nS the attenuator, 

Iei Lhe input circ-utl:, Ehif- resisttv-f 
tKrnvination amt finable attenuation 
art pniviikr; ty 3 cnrboti ptHcnuora- 
etrr,, Rt. TIlc tuned cirtdit consists nr 
S- L resonating with tobe and stray ca- 
paoiianeti It is coupled to the arm 
pE lllf pC-tiultiOmetET hy a raparitnr, 

Ci- This eapiciiw nmit Eje very small 
50- that. On {Jie one hnnd. Ihrre i? neg¬ 
ligible shunt-,tig efte-il op I he |M>tnn- 
tmmeter at any frequency wiLhir the 
past bam!, and on the otnci hand the 
tuned tiirtuil ii not so heavily loaded 
hy {lie potent lorn tier Ann lire line ;ls 
!□ be ineSfenrivT Only a small portion 
OE tilt voltage op [he line appears r! 1 
Hie grid of the rf stage, with lhe result 
tlm! this Cimrii is one ill whidl gaiu 
i • bbCf i I; civ:! LQ obtain other re-alu is::; 

TElC converter, like Llle rf stage, 
ISSI'S a &AK?- Tire luPcd. circuit in ili 
grid, together with tlie timed circuit 
of the IjLjyiit, form y staggered pair 
"To Facilitate flattening the reipiitise or 
this pair, the {J of She iivpul circuit is 
:v,i(k adj Lirta l.k hy (hunting ir wifh a 
potent ionwri'T, Jf„ Thi q pOtentbometer 
as wll as tme other used in rh-c re¬ 
ceiver is a heaiinc-nid type. Tfie use 
of inch miniature type c-jchpiuenr • at 
laws CVW 11 iderahly niOTe compact con¬ 
struction and shmrlrr rf paths than. Li 
passible wiili larger types. 

The design pf the if impljftei dif- 
fered Troin Standard receiver if tScsign 
in 1 hat only q re Li lively low g&'-n was 
rcni: 11 ed, allliOngh [tie risqnl h.nidpnsf 
charactferistici and sound traps were 
needed. The gain requi reiuer.t al¬ 
lowed live Ube Ot only two an.|>l ihe: 
stages, but inrnifd lately presented rise 
problem oE obtaining the necessary 
tranxtuiuian characteristic wilb only 
three i me 1 stage networki. Tim msm- 
ner ill which this problem was solved 
i:i shown in Figure d. The lint two 
coupling circuits utilised, a piimciple cl 
comliining 3 tingle hurttiped curve wills 
a lightly damped double humped curve 
Lu uLilinn a a exirntiaEly dm triple 
humped curve. 1 The first coupling net 
work ;s 3 single bumped one, consist- 
nsg of a. single curl, L,, r^?. iLitinq; willi 
the circuit and lube capacity. Since 
the Q i>r thtg circuit must hear a fixed 
relation to Lite efEeClive Q ul lhe sec¬ 
ond coujilrd Chruii to produce a flat 
overall response, a potciitLoffieter R> 
was included ir the p;rir? oE the siurr.r" 
ijf amplifier to provide adjushuetit 


The hist picture ^ a-raplifier, a 6HA6, 
was provided with a sound trap in 1(5 
othodc. This ts cue of three traps 
which attenuate 1 the jotlfld if SO that 
the Output wilt iKrt contain a fJt-rr,c 
neat This trap ccwniisEb of L* rcsona'.- 
injj with a ierira capacitor combination 
of C- aiht C E . 

The second coupling sietw‘Ork ei>n- 
jjsfs or a prinmry coil I-*, a secondary 
L, and a mupEinp pail Li- Tbc loftd- 
irtg ^r. all 0n the secundar> cam- 

sibling oE R„ This loading is Sight, 
resulting in a deep saliry helween tbc 
hunipii. As previously explainers, this 
valley i-- filled In hy the iiuglc uiuuji 
I com the first ooitplsng nHwnrh. 7"hr 
fart that the loading is all on dm side 
Ineaits iha! a small chntJEC in the reso¬ 
nant frequency ol ell hr- primary ttr 


suciiuiuiy will yroducy a tilt in the 
1 ei-porist cur ye. This L* ilo adygnitage 
since anv titt due to the ^nund rraps 
can he compensated simply hy chang¬ 
ing the resonant irequeney of the pri¬ 
mary sliirhrfi in one direction and that 
Ot the seeondary in tlie Other. In 
standard television iccmtra, OlLs cf- 
fert is not desired hccaitw changes m 
tube cayacitauces wit| cause a till- In 
this -receiver, Li. r fiangcr has Leer, cir¬ 
cumvented (at a sacrifice to gain) by 
shunting the tistw capacitances with a 
j:u 17 Ol ] T n inr.tr! capacitors, Ch anti 
C-, Tiii- couplitig CLtcurT also coo- 
tain-i a trurnd trap, gtwisixting of Lt, 
Cri and Crt- i liis tray lias hoth serjers 
and parallel resonance to prevent re- 
Juctmu ci gmri at frequencies near lhe 
rail OJ tile paSE luihl. Tile difference 


Pifur* 1 

"|l|^ It Offi|.!ir*> t-tllrtnas: curvr. 
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in uciju.i'ik", h^rwm: the series and 
parallel resonant prinii; depends on the 
v^iuc •[ C„. Tin:: uapn-itror has been 
nnijp varipble |,j. ji; utile niljuatmenl 
.-I tile frerjuenr-, difference, 

'"'iic thiid coupling npswnrk * sim¬ 
ilar cii the second, cxc^l thaL it is 
.rii.i t heavily |r*dcd mill so product; a 
more Hearty flat r-eipeeite, The slight 
wfllk) remalniiijj may be eontpenKUeii 

by T.vjiKing rhn loaeLlJLij iuti the iirr-T 

(single humped ■ coupling network. 
TJil aeeunilaTy tuuding eh ibe tctcctoi 
itself and there tr, aLu-i prsmarv lour¬ 
ing (R w ) HD I ha: the shutil Cajladtar-; 

aie JiOL neceivuTy. .Since the 6AK6 

plate : shutu fed iltrflngh an rf clwfce, 
Lni- grounding of the c-aeaji] iti^ -cull 
L„ Is pcrulitler] an Hmt Iht coupling 
network pteseuts ;i liyw video impe¬ 
de race to tilt dfiteetui Hie sound trap 
:n tin circuit is identical rn dial pre- 
viuirdy describe:: The overall if re¬ 
sponse: it shown lei Figure- 4 

A 6AK6 pDWEf Lube, iiitil at the 
aetppij picture ir amplifier. insures 
Sufficient DDw£t Id riryve til-; detector 
without conjur-sdi^ s>ih Cathode 
dt.LiLnei Jliun it used to improve lin¬ 
ed r ily 

The plCCuit litECCt'Ji u : -j= a dAl_5 
with btrtli seel in he in pairiltl T: feeds 
directly into n 5 CM mtlmde tolkiwei- 
also with both sections in parallel An 


PiK= 3 c h 

dreuie t«l |$u in «-J JJ id uudin i.Yifileftnr 

exhaustive trst of currently available 
miniature* u cathode Followers showed 
the 2C51 to lie tile only imr capable tji 
delivering 1 volL peak lo peak Into a 
75-ahin Jn;l:' resistance with good lift - 
•rarity aim! withoni reipicrrisjj mch ■ 
Edw value erf grid rcsiStDI ElLat ap 
eessi vely large coupling capacitor 
would he required;, Furthermore, ft 
WSI Found LlitlL by reducing llie, plate 
voltage to MCI (by ULCDiti nl dropping 
resistnr the tube *ouhl operate 

within ratings when lhe 75,-nhil i fnad 
was thf cathode bias resistor, thus 
considerably simplifying the eiccu.it, 

CAfcnasJ Circuit 

The sound channel, Fig 5, can he 
best described by working backwards 
frupi ike output transform er. To 
a sold unbalance.,:! Jr in the windings, 
a push-pull output siege with j I2AU7 
wiu used Th= haianced fllltfio '■oltage 
lor ll'e J2AU7 grids was ubni>:ic-: : by 
lairing a halancrd. mitpui directly from 
Ike iltileclw. 

A Foster-Sec ley diacrirninator dr¬ 
oid w’hi inrludcd wilh neither uulpat 
icrminal gromvded. The virmiT in 

pi^nvi *■ I tip I ind f Ir^rAtl 
l r ru-l 111 |V|. .irai «.] INI TV miailier ■*lri‘cr. 


iaeL, Cuinpletely isolarrd from gTOUnri 
except foe lie coupling capaeitor ui thr 
dixeriruinator transfciiMcr nml a It- 
imnhl, caiiTfittor C^, both of which an- 
sn small that Lb tv are elTfcctlre inly :•>. 
if and a HJ-mcgahiu icsistDr, R r , 
which EH r ". Lerge that ir |iB5 negligible 
effect. Tliorefoie, the ttulinrt oi the 
'elector apprsrH without reftLciiCh ir 
ftrutpid be tween the caSradcs os the 
CtALS. These cathodes, Iwwiever, are 
connected through c. uphng capadtm-s. 
C,. and Cm So tesiEtor i at id R„. 

Finre these refi-ddrs aye equal flJht the 
UltctiOn is grOuEiLLedl, iht ilciertnT on' 
put voltage will divide equally produc¬ 
ing iwu voltages ns opposite phase for 
appliraLiCin Lo Lhe 12AU7 gruls A 
“$ microsred-iuf deeniphastE network is 
tlupltcatfd on both sides e-f the e reuiL 
In 11 1 rs receiver the -rtTing .if the 
aural vytpul ‘evd la occQiiLp-lished hy 
adjiiHting the level uf limiting. Al¬ 
though Eli i-> fijnrtuiu roilkl hxi'C her a 
iiCCCn'ipl irked hy the aie i?f n dual 
potentiometer in Lhe 12AU7 grids, psit 
aK.|Verienee uiduiaLrit Iknl iiir|i (mils 
rareEy track vnry well, thus introdtK- 
tng isiilialanre An aural level ;on- 
irrl. R„, changes Lhe I bmting level by 
varying the screen voltage on the 
^AU6 limitci stage. The function of 
tbt trirust'r in thij receiver is not to 
suppress noiss, sines rinse immunity 
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Iii ill l- tra-fiiiuitte-T guanatHees tvolsc- 
rvee receptiuiL wathoua limiting- T™ 

5-ti'iLiJ, Ji hi Hilt I '.vi the Aou nil if 

icsponse curve thus elimiBiitijifi -i pos- 
&i I -Ic ruir-e of distortion. 

Jp i receiver of this lype Cvrcuil dc- 
inils alone rut run rhE only ilem-E nf 
Importance Carnful attention must bo 
given LS- tllE details ui bonding and 
shielding sn dull tht recti vc-i will hc& 
respond to stray r j fields Tn achieve 
!hi. r nJij-EttiVE, double . a i-eld injf was 
used dituiJtgbCrul the iiialTncUfitll.; Fig- 
tm» 7 and 9, An inner shield consists 
of the chassis wil h its bottom ptn I c 
rillE laLEET is en'iOverl In FiginC 8). 

All objects mounted Hbove the chassis 
•.well ii« tli* Iransiurmeri, capacituts, 
etc., have jfruuuueci meial cases,, and 
Hit luhesidl have metal shields. bo that 
the timet shield is net broken Tht 
outer shield consults gi the pant! and 
Lhe -case with its to|5 and bottom 

tOVtitb, 

Double iluelding i inetfe ciive nn 

lass die two shields are connected to¬ 
gether in truly nic lepton, rr chi? pre- 
cautini!' is ivot ohaerved, then: will be 
circulating currents through the con¬ 
nections snd shields, and these will 
induce small hplds inside tlir nines 
shield. lit* cJiaatus is, I'lieieforc, se¬ 
cured tu the esse t>;v tk'o insulating 
iM-acks at the end? Hrr ol thei-s may 
lie seen in Figure 7. Tim aural and 
visual output connection i and. 1 he m 
Tenna connection are made to oumcsal 
and twinaxial feed- through ecuioecfors 
which go through both Ihr chn-csis mut 
lilC C3BC Thae three cnisnedOr: UYe 
located dose together and then outer 


til teal fe:| tubes make the 'inly CCKUICC- 
tiuiL between inner and outer sldcSd. 

Nf which mnv lie on ihe power line 

.5 kept nut by capacitors oE ihr Ee-ed 
tlitough Lypr used wherever such lints 
must p-ass thiuugh shielding. One pair 
Ctf sin.h capacitors is mounted an a 
shield bo.s which covers thr LijM-COld 
connector From licit- the power trav¬ 
els along' wins fastened to chr cuter 
shield through the Eosr and |»wCt 
svHtcEi, and to thr tuning meter light 
To gri intn tile chassis, it g«S through 
rf riiofcei tu a second pair of feed- 
thiuugh cftpncitnrg, which go ikrougk 
rh» diasst-5. A 11llrd pair which also 
go through I lie chassis, prnm.it cunnec 
rinn to the toning [inter ftlQuitted Olt 

i lie panel As a ’"iirllicT precaution, 
IkicIi lhe poncir traTKiormcr and ihe 
aural output traio-tni'iLirr have eleClrO- 
StatTC fhir.kli. l he power supply irECS 
Btrleiuuni lediherS, ir:id the low heat 
dissipation of These units male™ u pot 
j.ihli 1 to mount them withiti Lhe chas¬ 
sis, a lew small holes being punched 
Eoi ventilation Thps, there is n* 
bncafr m the jhield as 'Jicre would he 
if a glass :render tube wem osert. 

li is of itUCteSt to note lhal m cer¬ 
tain operating application* !m shield-, 
jtig spptrnr? to be leqnittrf than rhnt 
actitally incorporated. Fot example, 
this receiver has Operated laliafamit- 

ii r both Rt trlrvisiun '■ Lai i'.::i E; WABD 
fit Nrw 'i'Citt and WTTG III v/jsh- 
mg Lon with the shield covers removed. 
Inisnmclt as in* rrcirivtr wz» designrd 
. v s a geiterai purpose itistrumrait, how 
CTfit, U is I'ciievcd that the additional 
E>ieldilig i:E drssrahle uriail EUe’il time 


as ULCtif Lkhnite tnlnmiaLmn crises 
concern ing t iic jnsguitodr. sield:, iwr- 
rouJlding ccvnmercial tnni.Militters. 

TTie question itilghi well be rui'-etl 
JU H> why Fi Sim file diode drteeUiT, 
which is used to rnonitc.r most ampli¬ 
tude tnodulsted tiiLisLiiitters, ooti'd not 
1-iH usui.l for LilC visual portion ot tele¬ 
vision Such diodes are useful for 
certain tueasuTumEnti, but when used 
for monitoring in a yCSttg'Dl sideband 
system & degraded picture results:. The 
i CisCffi may be tinted 1 mm a : Ludy oi 
Figure 0. In A s shown die ideal fre¬ 
quency response culve of [lie airin!i- 
hera, tilcfis Os Qtbci 'letvvgils tiiit Ole 
Utedulated cl signal psasses in rough 
before reacSiiug the- ladiating antenra. 
Ttie effect is lliat the up|x;r snJchanil 
CO' -CE-P-iining t-o nil video ti SuuetlCLCS 
up to 5 me- Li ;ui3 Ui: Ltcd w ithout 01- 
tnsuatiun. wllile onlj tVl-v potiicm of 
the lowci si deha lid ECWTarpcrmiLng let 
video freoticociea up tv me is sim- 
i in rly inia Item; a ltd Beyond rbia 

rnc point, the ideal nirva allow.; i me 
for the transition from its to to infinile 
altenualion, MS that Video dre^uendej 

befo'-v I lii' me produce CIO Imvei' S’Ue- 

! and arid i he portsou of the spectrum 
thus saved may he assigned Ty annthe.r 
station, 

When thi; ideal vestigial sideband 
signal is I act i fled by A diode which i-» 
CCFUC.il y responsive to all irequendta, 
I lie: amplitude-ircituency fcsponse o£ the 
rraailtlng video will he a? shown m B. 
Frequencies below .75 m; will have 
twice the amplitude or fTC queue ire 
iiljove E.2i me, because ihe fciTuier are 
f^oiyiai^rf .yn piii/t JJ) 


Idfal -m|MLin ■ i rim-n c iitYii. At i aai'inrp Ike IrrvielAMCte 11 
IMMAW; #. 4H4* #u>PB|i C. r»e«vnr tl-rf tkvpanir. ud ft 
ccvii-t' iutpil. S'l Vi-JtKrtl i'e 3h "r I- I" *■ Pinriir 

|rfm*w>- 


F-ifcjcv H 

B4Umn Vlen- nl Ik VHtlVBr N<at tt.f J.mhlr il.l, l.linr 
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Teletype 



BULLETIN 

ALARM 

■ 


Device Automatically Signals Arrival of Bulletin Via a 
Visual Signal in Control Room Obviating Need for Watch 
in Teletype Room. 


by GEORGE JNG 

Chief rriEirmir 
MONO ind K04iG-*M 
5 sn Tsana 


That, the texewpf. has be- 

4tmie 1 necessary adjunct Lp Uie mpd. 
Cf la liruadcastinjg: slat Tin. I -a re e sta¬ 
tions, have several machines and an 
da borate newsroom with a sraff oi 
ntw ljnru Most SnvaEI ilitious have 
oialy -CM atmcJiipej and usually oo one 
to WQCC-jl L 11105L Of tile t:rne. At tlo* 
smaller pliitisws the mows is gadtiEwJ 
front Ltle tJiatEbiu! just before a regular 
ncivsrast and aonoeooe us oi'k^mi to 
climce at the rnadjhW nL utflCt ililei- 
val?. to if a iwlfrMn Ns come in 

The hrg stories, however have a 
habit oi breaking when iso une le, 
waldsibg I hr machine. Iuaaniu£tl a:. 
"Motrp'r are inti r noisy mlchiEies 
and nre isnaLly located some distance 
ircni the stwdka and cewrtr«d room and 
usually are mtattended, it occorred to 
our nc-.vs i'(Ii(eit ah at a. device that 
would MLlOJtmtkaliy signal i hr- arrival 
Of a 'mil-In. by :r.enps iT -i red light 
in the control room would hi: an ideal 
10 lull Ob. We llierefnre Hed-ded 10 
rii -be the firoblciti am! ca:r.e □[! with 
bii alarm system fixture!) which lias 
Worked Obf very well 

fliiljf-fjll ffruj F.'diA Si^dul.i 

A-. Vs well known, fhe teletype pro 
v nk-s an and Me alarm when news eu 


i m |yutj,nec are about to comc throi igh: 
live hells for a 6 ii 'i'l’J hi ail, I ten Lei Is 
Tor a .dn-Tli Tire flash is reserves! for 
news of the utmost Importance only, 
Oijt device wa ruk -U- ignrd tb ligru 
a Hash becau&E of the rare occurience-. 
furthermore, a bulletin always follows 
a dash in a matter of secOEids. How¬ 
ever, if deseed, the device can Ihcmcd- 
:;bcd to signal I he arrival iis a flash. 

But\+i\a lUaim CsMpu ri»-n Pi 

The main parti r:-:|nireii sot alarm 
are an ordinary tele phone-type step¬ 
ping switch, small motor drav^f! hmer 
and a latching- refay with utechanicd 


■4 bn# 

Vic« it 4Lie <fafbL RienIiI Iraklcein. ilm 

In *. bl#r ■nJifc, Ih* wprn ||L£bl!^ 

rciiraiLipp«i lu *ici' il ii-e pc-cncinn. 


reset The original alsrni was butil' 
from war ■irrplaA parts at a iofij cost 
Ot |JS. However, even it nsw pai:- 
a i c used, out inperie ace I ,as ahowi i 
ilint the expense -r, well worthwhile 

T5ie power Millrce fur the i|mt I; Ilf 
volLs jo Because ike stepping switch 
ivis designed for 24 volt Jr ope radon, 
a SeleilEbbi Ttsltilltr with an rr tyjk 
Hltet a**s used Id excite the skppiog 
and reset colli. EvuryTririj- due was 
designed fa operate rron: lht LIi-v-e-ir 
tff ataitce. 

Opamtlfls ft Sysla* 

In Of]billion, a micro-cwitch 15 M- 
tadied ter lIic tcletyp* ntiahton Jn fadi 

manner that rhe lever which Operates 
the bell dapper also operates the 
: wituii. 'L'Iib micro E-witcl; is in seriev 
with the Zd-wlt supply and the atep- 
ping rod. The fnstant the teietvpe ltdl 


iJ ■ dOwHUKiCaTiakS H>i FtfifiUwtr Hit 
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>PHILCO 


2-WAY F-M MOBILE RADIOPHONE 
COMMUNICATIONS SYSTEMS > 


BUSES 


30 lo 44 Me. and 152 la 162 Me. Sensational new 
developments , * . advanced engineering . . . proven 
reliability ... new Operating efficiency and economy 
for F-M Radiophone Communications Systems, per* 
milling clear, crisp, two-way voice communications 
under oil conditions. 


I Philip lAduiifFul DJtliiirt O^i JHI 
I tlsipt irrrt: C Stir, PMIndelptiFB 34, Pn, 
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new FMFL.CO I-. Mi Posleph»n t 

mgnknliiiri 

. ......... 

ADOIESS . .. 




COMMUNICATIONS FOR F-ESAUART 11« * 15 




















l'- , |urc I 

ijll-etllc >1 Ibi ldN]fp« hulUtl in-alinm Jl | I I Aileud ihrl !lit dirm -urfc cn bnlb AoMrJru 

ant Mi-Afj l-Kippliil itfil-rl mzxi bn fiwrt inn l#n -r.r,^i<i* CciniEqiltUElv- ci>Mir!a. * 

aa I .'U iiiif hr r. ffig4lJltr ■■ aho-n kj aba dulse-.* Ii:ik 


i- struck,. i h-s »nldro-sw Itch dusw; the 
circuit tn the vtejuting toll and the 
switch arm moves :>tt the harm- pemi- 
turn m the lira! contact. This initial 
niniuici nt the switch arm 5tnrLK the 
timer motor Ity all a wing the motor 
COI'jtJ Ol SW He .i cotrL'.c b ti i di ism. I! a 
hitlletiit h about to arrive, '.he VIS U 
:;troei; five times in tprkk saewEtioo 
,-|:i-J the Stepjmipr action will arlunbce 

rl«c switch tn c-bittucl rrnmltcr five. 

TJmJn-u Cue Acr.’an 

'kV hrn Thr liming: cIiec oa the shaft of 
II.!! reduction L r car h?s made almost a 
Full l £i oJillUm (approximately five 
seconds), ihc switch actuating pm no 
the tlile will dost die bitch reFsy 
S'f tch. which . wired tn lens* with 
the latching relay- coil, contact number 
five iin the. stepping switch and the 
llo-volt supply. Tj: r Satchmg relay 
miihirtK then close, lighting the warn¬ 
ing tamp. 

MefAr Cantoei 

A moment -?■ ftcr the switch actuating 
phi :i.i:, j a:■■ cJ the latch relay switch, 
il rtones the reeec switch which in turn 
eotrgicfia the reset C&1] cei the stepping 
switch The resctlkig' action :eturrib 
die switch aim To the home poailion 


and i-iitHimnfi rally opens the wntacls 
■‘F I lie motor control a witch im-pping 
the nmtor. 

Alarm *6|JNen» 

TI i- warning tight will Stay iin until 
the late hi Hu relay hm Fieen ivses enait- 
iu_' I y by menus ni a piisbhntfnn hi 
our particular installation the tele type 
aianri unK is placed in the leletype 
room and Lire -warning light in ’he cor 
to I room. When the warning lamp 
lights the control npr.ratnt must visit 
die teletype morn cci reset tl'.e -device. 

false Alarms 

I'nr various rcajMsms the teletype tell 
Will rillg many Lli-.ii. during llii: day, 
hut. nnrmiilty, Iht unit will respond 
only to five bell-: isi quick suceexsiem- 
When the telelype circuit open? due to 
trouble li Lhe EeJrjiliOcie lines, the tele¬ 
type bell wiD ring continuously ntitLI 
the break is corrected, Dctasioniliy, 
if this happens, a griBi-p at five bells 
will ring within shr operating period 
oi the timer and a False alarm wilt 3m 
registered. This was not considered 
: serious defect because manage merit 
hrLieved thai the more trip? to the 
newsroom the better, rhe Bm-uiincers 
ind control room met:, were instructed 


to iriSpect lhr umCILLncd a mcerviils 
e 11 with an autni-niii Jilarm n Oper¬ 
ation, 

The stepping switch which was aseit 
had nnty ten ci.:aitacL;; This is OISC ires- 
Min OL provision war Jirnde -For fin -ILLLL 
Tf i is de- re-' to use ike alarm tot 
Rashes (ten hells} ibe atepptmg -witr'i 
must "nave at |(Last eleven contact*. If 
-.ccri a switdt i-r '!ie J . the!! contacts 
five and ten can be wired together and 
111-? alarm wall wc-rh f«lT btjth FiutFetinfl, 
and Hashes 


Tw< Tclo+yoc; Used 

^mrc KONO sobsci ihc- to two dit- 
lereiit wire stxvieeS, Lhcic Dr-C |wn 
teletype: Lti Qptfatinn 'I seerns that 
the policy of one- -?rvire is t* amni 
klUrtin: only when the nCWS is of 
gi eai inipottanc-t. The ither r.??v-iee 
ieud!: huliccins much niore uften. This 
is meirticmed brcamii: wtien more than 
one mac kibe la Iei upCCHhOll there if >i 
t'Luc it! on as ro ivhicl-, muchme to at 
tsc-l the alarm. In onr case it was 
derulrd In ateacli tlie alarm syscem to 
t'm teletype of Hit wire service which 
ami bulletins only c-vetlSs fl: mure 
rFiah usual importance. 


Wlr* -sflil JMJJka Applfcirfilenr 

AlLlmugb fl-: trouble with the w-be 
■rivicc c-iimpany w:\ rKpeneiLccil ;il 
this station, there may be cases where 
the radio -rar-ian will ret li? prrrmtn?-' 
to attach nv.y rirvir:; directly to Lhe 
tdttyin it this should be tlie case, sn 
iorsfpen^ivr mteroiihatL? may be ]dace-.l 
wear the teletype: CO pick up the sound 
or (lie lieli TV mirTOjiiIt,me signal 
may then lw amplified tliro-ugh an ant 
l.difier wFucJi through fdtai ojetLcm, 
eLiitiinates aLI frequencies eaccpL the 
fundamental hell time, This ampliHfd 
ligtial if rectified and applied tts a re¬ 
lay whose contacts Lhen can take Use 
place cF the micro-awiteh which was 
attached to- lhe tdelype madui-.e. 


Oid and New Hodcii 

The iilwj-tratma slrnw* tlie llr^t 
model of the teletype aJatEU. Fn a late* 
mnd?3 the latch relay switrlv and the 
i-csfiE awi Ech were moved closer to 
gr’lirr -jl shown in iV diagram a^:: 
Other Irttnor thailgf: weed made Eo Iili 
prove :hr ajieralicn. 

T]|iE unit has bC-Cn in OJlerati- 1 'in for 
almcs! a y-!-ar and has proved To be of 
gTt:?,1 value to Oar news service. 
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a NEW md SEMSATtONiU *FIHSl' that 

2-WAY JJAOtO more valuable ihcn ivsr Wlwcl 


Just press a button Id coll your vAtd&lC&l con be ads 

cari'~3ndivrdualJy, or by groups (o your present lA4&felcfa equips 


Now )ou Can CQjtiml And direct calls. to your flcet ; or to any one 
catib your fleer Tviih she new Mornrnla "QOitC-CALL" selective 
signaling eqtitpmcnJl Vnbr can cun be called only by yeatr base 
siiiion. Another "URST"— Motorola "Qulfc-QsJL" presents your 
tan from receiving calls pen* by other transmitters On the same 
nr adjacent channels.. . tlrey need not ll«f any calls CJttepr riiotf 
coded from your STAiioii slohe. Inrerbrrnce from diarhermy la 
romplcti-h In-cVed our curing standby and, most iJtipdrLFinS. skip 

interference filte calling and iqot.lch opening is eliminated. 

MR5-0reda L 'QUIK-‘CALL" prevents nussaciLe interference front 
Hiiiahs Jo nearby, common hies. reducing driver farigite and 
increasing she bijjily of liny tadL system. 

Developed Artec c*o and out half years of exacsing research. 
MotbrnJa • , QUIK.''CALL' 1 is hated upan she tite uf a pure tone 
generator of insrniment precision, called she Vjbiutndtr, and a 
responding icSunntt reSpOndci—caLLed the YibriLSJSLmder.TTieit: 
w elAcsro-metliaofsins” in various combs j>as ions, are capable of 
calling your fleet (*dlll She single key IjAtemJ [hr of selectivity 
cailing up nj 1,350 Individ an | units (with the id-key system) 
with the precision and speed of adding machine opermtoo. 


A product of Motorola Ro eunrcfi InbortitOrief 


It dnrsiL'c matter wherii tr you're in [tailing a whole ntm 
cotfiirtUiiieitkjbs. tystam, ot if toU already llsv* 2-*»y- 
radio ... rhe Motorola "fJL'lK-CALL'' ran. be adapted to 
your system in bringing h op to dare. Eukoj' the advan.- 
sages nf this new kind aJ J,way radio. 


FREE! 


GET THE COMPLETE DETAILS 

DEStRI PTI V£ BOOKLET 

mah rms coupon today 


COMMUNICA1IDHS C1IYI5IQH 
d<s Vrivl ShfinO Ewltvard 
Ckito^B SI, I’lini-ii Dnjrti. C. 


Fl 4 #w- rv-»ll w* o £ I c*py #1 itaKrlpIlv* Im>oU*I *r> 
M.c-lcjoln ,L QUI K’- i £.ALl 1 ,r ■nlacKr* iiq nnvng -a-quipiT ■ >-.1. 


Ham* ■ i i n ki in i i i ii ■ i i ■ ■mmim ■ ■NPl^iiuiiijiia 
Alidrnn . , i,«i T | lr > s- — - - rI Ml rr • 11 rriiiimriisi ■‘■■a i rm 
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Super-Pouter FAM 

(546 Mitt ERP) At WBHC-FM 


The U“fT|.-::r US Nt crt bin!:. £zm anlcnnaH 
i honied talumuJIj' hijh erf's. Art 
LntirciUrMf txaniplT of thi exl mmdy high 
t^yirm w'iic!ii can lie abhurasd »u indi 

,-itrd rstEntly n-l'r'Mi WBRC-FM, in 

B:rmlp|{liajli Alabama, went on thn air 
Wdli ill Sljlsw jOil nn niu. FrttSinjf 

inlt- an ELjL'nt tia> pyLatf with a jits-unr 
ifxil'i of Mn tfp w 5dti kw wax iSnired. 

The anlenm reus, nwwitwi UlOD Rfd 
Maartlain, Hirer a Shmisanal Ecr:t above th; 

area u£ Etl aiidrjihair* 

Th* SO-lt* LriiusniHnF m WBRC-FM 

IcatllfEi n fcnntenliTC line tank iMcril:;-, 
wbfch provides shk' d Iifi j£ nhs dcivcr anil 
perwer amplahci jfnnmrl&d-grid cireuil i- 
11* ( IfiVGr BtripUntc £ut:ls two parallel 
conoetiied final <eci»m EleclrlealJy inJ 
tnechandcalLy, ta-rh not of Ihrsr- ronrrr ■ 
CTK-lint 's-iks forir .1 Bn ill. ami part or 
I bn £r:,undcd p-iH oimiit. ThlH, £in( tzflkt 

ihv cJiHI ihH« ntMlTl'ijilatioii, riitrttraO, 
ard rj riulcugi in ndjaqcm rf cinmtlH is 
;iFDTfidcd. Faith xscticq in similar ii ilr- 
■iKh and iisps a fnrerd-a i .(tiriljd rri. 

Cidf in a frwjpded-ETid eifeuit. Tin bits 

id Lhe ondtallrir-Q dc units £rrn| a plemiSli 
d nribor ilur ttaidint air and coiLiairj thi 
ddltrpj W'.rin|f and high v-t’Juge i„y. 
Front-panel Lunijijr of the plat* lint :i 
pTOviakd hv thorlinc hurt ( wife CbtKBtt 
h'lpirs) which nas: vertically along 1 ihn 
Ct-nlr-i taftdfiGHw liy mulii ■; of moior- 
dcivr-n irstd iri( „ - 1 1 -'inl lnliiilE 1 it] fltci In 

pHdieit hv I wo Ret nlat-E air-rapzrilflrjs, 
Ohn IfitfOl dihni and l ie nihnr rnmually 
□periled. 

Oulpiri tfitiplivie is afcompllahrd by 
raokir iSrivfsi rotatable Jtsojis wnjchi arc 
ttitLSIvCt 'uitcd by icthx taparitcT*. 

I I ■. ' iwi v «jrvsole BUppfled with 
I hi I raj't.mitic.- hu many Uunristine fea- 
IlMta. Encihilil omrhtcWlil cenrtrali anil 
indicator Iiih|k; ari ihiplicalftl mu an rf 
iiu ret The =i-nl in 1 iTpfl 'i,is ill lire con¬ 
tra! s □EEiltd Frr ^TD^Tarn SianrLILn^- Cw- 
plnld swIlcWnr. iBbull’ll; mill CWtrlJl-CLt 
nr:l irficiinir iat iliiins arc pryvidijiJ Tm- 

I Cnrti L'nw'f on faff# d-31 
■hCA. <ECa BTr-MJA, 


ta i 

LT'-'lii r -ip’* rl >vl"ii s'l'in-lnj : ■ ■ iy. i r- - H ti 
| iiJirc*-i irri«|linn; aid T*n t|U|. nlalcllc- 


Ftua uIpit .,1 rts pOitiJ HVI ncliar naljlnir. 
V^erirtl ciaafcrucbfln ji uiail in privii^ piftfrftfL 
hlLlr ra- wiri«| md ■ vU>,£iinciiLi. 




D aa.r l inr nl Ini* p ■: mdcd-(r-.i! rl 

feaanMflira ii *-••••. cnnMnlrliOinp I llkdl r.J [MI Lin 
A|| Ihnir liFriDp ''V 7U4a. Lair i.. 
riJI I t B*». 3 Lip aid Ell hw ainLilitiriF 


m 

Op«n J>Oj I’Liir «r, iit\ an (.Ilf: i) Id P,l 
jmi|.|i i it with nainlltl EDVE9Bbric-||nf 

I'nkl via.?: a. . Efi ■’ rf nir=Clfiao i witB 1 am j 
J-Bw dlF F-'ltiFr u ra-ar nci Tjiihlr,n,l drpatr 
PM wajltar, ir !»• pijhL, 
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TRANSMITTER 

C. W,. F. S.j PHONE 


'*npr flV€(J 
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* L ., 

*r 

dKim 
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1 Service 
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Continuous Tuning 
Prate Circuit 

■ Frequency changes ffftfi be 
mad# in a taw seconds. 

i AUntoale paths lor cuue&J 
around meidflg parts- ol cir¬ 
cuit Ei&Yide high eHictaiscy 
and coal cpfcfatL&u. 

1 Glass-bOftded mica assem¬ 
bly eupports mduclOnOos by 
balding coils rigid — permits 
precision adJusOnenl cj call 
relationship, 


*■ All parts removable and easi¬ 
ly accessible to operating 
personnel. 


^#BUNNELU^. 

ili IFUiTOM STREET f NEW T-O H K S. N. If, 



BUNHGLL-A key word in 

COMMUNICATION! EQUIPMENT 

jlCOSerdl. Hr.y! iHkii iuij, .acdtiaja 00-3 I'MlIa? 

ZjdiLUut Idc B-qicpniitJ E«r WN tip** > Suimioiln* 
Cs]i|b ■■ Haiti pad Ceamuniication - SadJe Air¬ 
way £yb*teb ■ Men!= 4 p*l Elqc riHh e ■ Aidi? -and 
WiEvy SLgneiiDg ■ Cantor Cqrr*<pl * Aiuopjalfc 
Tulfegrapli ■ I'a-ralnuJ* 
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NOW ON THE PRESS 

THE FIRST PRACTICAL BOOK 

ON THE INSTALLING OF TV an 4 FM RECEIVER ANTENNAS 

TV...FM ANTENNA 


INSTALLATION 


OVfft IP* FACES OF FfiOFlfEFLF 
l) M & Ft A M Mf S, HUCTtCAL, 
M-TO-tHE-MiNUTE 
INFORMATION CO VfR-IMO— 


by JR A KAMEN 
and LEWIS WINNER 


Aiilrimn Tools 

iJijjsae 'Foots Required . . . Application o£ the Correct 
I uuij. For Siierific Types of lEuLnlbtin-ps, Involving Flat¬ 
top TtooEfl, Slats Hoofs. Tib Roofs. Chimnsy*, Etc. ) 

Thi TV Aulnmu lnstjiLinHou Prolileai 
fFundantmitalfl ol All TV InafollationB „ . . Judging 
Spectfii! Application Feskutd J>f die Various Types of 
Autetmas Which Can Be UaoJ fur TV Work - . - SoJ*in,!i 
Reflection Problems . , . Improving Jjiigr-n I'to^Noise 
Ratio. I 

Solving llic IVolilfoi-, o-f I 2-Chamiel Reception 
i Tai lor* With Whith Servies Mem Mu*l Fie Familiar to 
Accurately Instj]? Antennas For Full-Hand Coverage 
Typical ProblflnvH Analysed.) 

i Tin 1 1 Frequency TV Antenna liieEollalions 
! Anlemin.i and Install Btion Procedures; Which Afford Best 
Results. Solving Major I rat a Raff on Problejii* Involving 
Tuned fjtduor end Outdoor Antennas. Application of 
Stub FiStc-r^-. 3 


TV [ntrrfftrrniw 

(Analgia of Nina Source* of Iuterrersm-e and Solution* 
Which I lave Proved Effective. I 

Fringe Reception 

Steering and Installing Antennas for Mkimrum lieccp- 
tinn in AfUu* -Over 4!i Miles From Statlm>« , r , Tower 
lustillnLlL-.il: . . . Estimaliatg Tower CoaLs.) 

TV IVfaster Antenna Systems 
(Typical Multiple OweHing .Antenna Systems ror Simul¬ 
taneous Operation of Many Receivers From a Single 
Antenna Array nod Amplifier Setup.) 

PM Ant rnnsn 

I Analysis uf Practical I’M Aitleanu ., . fkleL-iln^ Proper 
Antanna for Rural and Urban Jobs.) 

The RusincaB of 'TV Antenna lattallalluiii 
i How to Conduct Suene*sFolly TV InslaNation and Ser¬ 
ver WnA Today , , . Proper U« of Correct Typea ot 
InsLnhulion and Servicing Agreement* and Warranties.) 

TV Antrtinu Tricke of tbe Tnnlr 

(Auteuna I [iSlaJlal km Devines Which Will Improve PlC L 
Sure Fidelity,! 


(Luleveil fur Quick Reference) 


ARYAN DAVIS PUBLISHING CO., INC., Bonk. Dept, 
%i Vanderbilt Avenue, Nnw York 17, N. Y. 

Send rpe a copy of TV ... FM Antenna Installation, post¬ 
paid, for which I rtm mclmir.g JJ.QO, 

NAME .... . .. . 

ADDRESS . . 

CITY AND STATE . . 


<0 The first edition, now on tfie 
press, is limited In quantity, 
Ordor Your Copy NOW! 


Price $2 Post Paid 


2D - communications for fed mart jm» 









V".« «■ n£ lliE mt: n t-paraLirqj cdrb:!c, iiziiliirT Lun:lp.hli iml mb-ir M-l-Jcmi V-.l-J'rifi ■*Vrfh tL+Mi+J- |he i rarrtn ■) jpr ••il WSJS-FH 

^inlpmpnr *r wSJj.pM, 'Hif oi «be loranfii miy bs 

rain Lhrnujh t!a# n>indu">. 


The Insinuation of 

nsjs-iM 


JO-Kw FM Transmitter* With a 6-Bay Circular Antenna, 
Ideally Located in Hills of North Carolina, Providing 
Coverage of Approximately 65 Miles in 50-Microvolt 
Contour, 


by WILLIAM £. EAST 

The TwUn’Ctty 5F"|ilW[ 
Wini.Lnn-Sdltm r H. C. 


{yUE-ti IHL PrEDbtDEfF FuUiShlsi^ 
Coiupati). deeded to make its venture 
■peu F''?d brmdcaxtiEijTj il was faced 
taHi!h that a!l-ii:rpo^anL prolisesu of 

jOlecltlbg Uw best place i(|T itE Tranx- 

ipsttci Eor roaxEnrjm coverage. 

The company, publisher ijL the F 
atos-5W>w Jawruati morning daily 
narwspsprr, nod the ?Wn City Stttti- 
ati, an nkernuon daily iie*ypapET, 
first had entered broadcast mg in 
when it established W&fS. And 
PicdnKjnt j 'ubl i ^ tii rsj^ Cultipilhj presi¬ 
dent Gordon Gray had quite a hit uj 
prrsunal expenezioc. wllIi llii 

fatiMhia dpft inienial FH transmitter 
WMIT atop Mount Mitchdl in ■wert- 
ei jl Sank CaioUna. 

Ib considering the rnnnriKrciii!! FM 
p-cijsct, i! wus found that i: would be 


best tij loriutr <tn :i =i It; vdtleh would 
xerv-e the Lri-citics o£ Greensboro, 
High Poim and Mr'IiisHwi-Sairni, whirl: 
rnETil triangtr ip the northern | ;ii 


of Piedmont, Vnrfh Carnl™ In ad¬ 
dition, IE "j■= :lI-v ftdt tliai the site 
slioidd be favorable £pr TV, wlijdL it 

(CoiiJriiiierf ,jk png? .T.I'J 
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World’s first super - power 



RCA 50 -lcw’s 




SLi^Eli-PnWEH m STATICS i^MCF, HENffPi'iE. 
OprrHHI a.i RCA FTTF-lClA FM traiis- 
miuir in crurjuntliuri willl h(i RCA 
•vscciinn Pylufi inteicr-a mennitd cn 
h Tso fmji to^ar. Toni «ffecrivc .jdi- 
ote-e power, ?£i(l few — an ?3*7 Mel 


SUPER FU STATION wSMMFM. HRM 1 N&H 1 I*. 

Optraifis a type BTT-iaA JJM [jar-trainer jn 
conjnncTKin w'i-rN aei RCA ft-uircLOJi Pylon— 
a ILij feet above ;i ve r:i ne serrluu, foist rfieetir* 
radiiied power, S-j & kw-ii.t ID2.S Me! 


■lwauhu; 

Gjwjaiti in RCA BTT --SA IJJ inuimutter in 
lm.'i.li.l[. i'u w-iiL a, hipli-gai-n naienni, Total 
cgcci.-n I ±diate-i prr*ej, 34$ kw-uo PV5 Mel 


T HESE PIONEER STATIONS Art making CM 
service over w ■ Je areas a TRACT] CAL REALITY 
— with the uuTiti'i first iVTtirrtirCMatl 30-iw F.M tranr- 
tnitter r the RCA BTF'WA? 

1'hjs is [he Trans milter ihut makes it possible to 
link 5U kilowatts oF PM power to .1 high-gain 
]\ I uni ajicrima arid deliver Mp Su iSO^ kiltrtiMttl <lf 
tfftetiv* rad lifttdpr/wrr—en-ongb radiated pjmtr to 
serve primary areas out to 200 nniJes riLrji lus from 
ELOuilldin cirvajifjjjs. 


ro give- high-fideJEly FM simply And directly (less 
ihau \% output distortion dvbt the range of 
e.p.s.}. Only 43 tubes in the entire tracs- 
miltcr—and emergency operation ma> be main¬ 
tained with only 24 rubes, fJwly S6 differ An ( tube 
typn .tit told. Ooc high-voltage supply for alJ high- 
power need*. Ifldu power switching ior cmcr- 
gency S-kw operation. GimpLete Air-cooling . , 
using two independentSy-operated blowers. 



Here are some of the transmitter features: 

fsO.GOtl watts output on any specified frequency in 
the 00-100 Me bt«nd- Grounded‘Grid Amplifiers 
and simplified single-end r-f circuits (a111 class Cl 
for extreme stability and easy tuning. Direct KM 


Type tflT'50A ... imm*dias ely a ivj Onhis frara stack 
... can be used with an RCA l : M Pylon to improve 
your fotidn coverage materially. For the facts, see 
your RCA Broadcast Sales Engineer Or write Dept* 
2 3D, HCA Engineering Products, Cam den, N, J. 




















isEiEEEFi! 


ill-, u-iy ulcjiftiti la.yaiii.0Tf j 5QA bran*rmhcfs. 
u'Ci Jc-I ivehc-di wilh prtMiinphiiii-i nerwork, 

1 1 nrm r.mr hH^ii(jq1-ji . If-u rtt.nik lI>jfi II h* ntL lli- 
IGI . pdwer CU' hpi i rjnd 1 uptH-fi i Pry cani-al h 


"V T 11CA FW| tm*™- 

m 111 ■ . Type- BTF 50A Ea ■. i-eil-tm r»c| H p-a 

h i: l'i [ ■‘i-.H 1 ■ i Icanxmihur 4 , v-i:<- buill V-'' 1 11 
ha-nriiomt urviAntf frppr-p«n»il d,mgrt IIvur 























































































































































































































































































re/ian nJ± 

I hues kzw MKHUEHfl, nil M timers, 
"■ ■'■crmlj approved fur VWOA 
riKmiifrjshlp; Fro.! U Boyd Sam Cis- 
rnklJ IU1.3 W Milifln King. . . . Boyd 
IjUu^HI htK I ir:i-: * poutldirlg cOTEiM In, 

■ ■iIAji,,i Far Mitrcanl of l.(md( i hi 
IWU. He hired Tnspi-cal Rud.. in 
h-j: . I cjc e Feifvjd un \ Inited Fruit 
aluph fir faidinrru fLiLfb. j'n '35 Lie 
became cl^rf rkperni.ir it H1W, SuntH 
■•Inn,, For. Fair si* ; . : -ui , i«s 
IF^JL, he ojieultfij f|jj .j W!n miFifv sulfei 

.-ml sex .-ice Liiaifei«*!s.s. Ilh'-ai: Radio Re¬ 
search =mrl Repair Lab,, ui Wilmette, 
JU- In r -l2 Fie wuj? cnnnribsEortfid a 
hlajur mi I he USAF irrirrinu aL 
Cliupebill ?■ LJfc!I I^+j:i. Allliii, Lind I'VE 
Aleutian I viands Hr cummnndei' iiie 
1:^11’ Army Airways f'nmniiinictttbprt 
Stpmlran free; '43 t.j 4 ]. j» 'i 7 tic 
jti nnJ L'u: ;i‘: ,i rllilio engineer Mild i|i 
L 4fi lm became .iftilintcil wr'tli the CAA 
-Itld now assigned £o duly hi Ban 
Jt|»n, 1- -i , All in G irnl i id LCxib; tD 
Llii; keys bad, line!. in l r l]|) f we Jmj |, 
il'-'j diOuFii Call 1 1 in. . 11 L^ri old f|F />rr fi 
«:||i VtiKrd Wirclr—. sailing Lin the 
OireiipcnJa Line vessels Mween 3ul 
limoir iiinl New A'i.iik and witfmtn a 
Firctise, tuu, )|is ,ijijj]]Eitiffl!i StaLiiiff thru 
Lit IKC ved hat Ceniji-afr nr U j,„ 
13 M in Baltimore. Governmeait inspec- 

h-'ni 'VEIT i.vl sa UCine in ihcse days. 

H" tbrn moved ewer to ilu: Merc bun i = 
and Miners Line and easerntnl! Lmh y-.vv- 

iiffes eci _|.ielcsmiv Mr and IloMmi. In 
I^Lj fie started <woYleiti(r aj Hie Bafti 

m*rr Coast aiatiim until 19L5, when Ite 
wnj iLuJiucd lu iLe Northern Pacific, 
v, hirh was. -lie first jjagsetipei tjijj;. rn 
|lpSs tLirnueip II e j'^niLUl Canal. A;- 
t in i aL San Fraud ■ r > tiur [|iff I hr 
World"; FMr lie unrated between Lbui 
pari .'*mi | navel, Oregcar, seaput: foi 
I'orM, III in M : -. . ila^d. Net1'a.vuleil 
in-l on = tnnk:.i‘ .'.hidi e-n, runted via 
Lbr MagcFbn Strait's due in a 3nndalido 
lm L.eilebra, In iSipi h+ lvj,h EsjuffneeL 
tn a tn£ buund foi CatdiJf Duiiu^ 
rb.i^ YH'iyaffe III:, hnejfce naL, lealix ,je- 
velijpcd and tn -- m | - pi- n*,i3i!“t fiutar 
rolluwerl, fi-rd, v , fnu to ;yd; at 
L ays; Horta, Arores. X bt']E ]aLet 
Si jumrd tile Naval HfMrevcS and wfii 
s-ssigiied rr, Tuckerttm After World 
Win 1 lie L.illtwcd the sea tor n Tevi 
more yi-a^a 5 tnJ m MJ retired Frmt| 
wireLti; □pemrinns. He p re sen 1ft 



L. H. htirihill, »bv ritbiiltv r»- 
Tirrr:' Ilu Vl^rlrlrr'i luidii Irnm lh T 
iiltriliniE Ccmminlu md ■ g* 3 J 
■»*ll 41 ric inn dI inim l>ni. 
lini hr kla kn,,| P ,,, , n ,|.;nj |h« 
w*“ «r IS* S. 5 . Ai-111. Iflildl nn 
nciPidMd !■ LU4J. 


loeaied m VVabliMigtiii. . . Kisijt hIm 
lje^an bis wireless d^ys b> -.vork.iijf for 
Rtancoiai frotn 1923 To 23^J In " 2 SI 
In.' irineJ Trapicaf Radin, Miiing on 
L'niled l-ndi shipj until 193^. He then 
wntt with WBIX, Utucn.aml remnLiukl 
there fnr a yea . He then mn:e I the 
TRE Frean 'iSfi to '37 .a wuLkt .,1 :.i 
braadcHSt stations WCHB and W NEL. 
!n '37 Ue rrftJTiiet! tp lire Ujiiturl l-'mit 
line and in '3fi started with ibe AitieiL 
e^ir Airfuitb where l r ii 71013 woikiha 
as nssistnnt chief operator at Boston. 
Dsn-injr World W»L Is lie win niiTi 
pBlor and F'Liffbt ftadin Officer with 
tfie U. S- Air Ti oil sport Cmnmnnd. 
SltE-aketl to he^r at the ties lit of old 
iime lucLiiher E. Vi'. Krejn,. lvIjo le- 
snled ar Milwaukee, Wir .. CtmErat- 
ulaiL’tMK m Hod Cliipo upon ha prn- 
IJtOtkin Frrjlll risiiitant chief etlgiorer 
tn director o£ engineering for the 
DuMont Tek.-I iiian Lietworp. Rod 'WMd 
fnrrnerly with NCB, , . . Tom lErowTt 
*rrites tos»j that be is now represet]ilop 
Motorola in Glnoi:ifleti*. Ill, , , . Wylie 
Paul reports that he was in Tangier, 
Mnrixiro, htn enpecu tu be an JuiTHi far 
the IHiqb! dinner cniise, . , . Jltit re¬ 
ceived |kr good iiewa ibit H=nry H ay¬ 
den und Fred Muller received lea ire* 
nf absence ftmti the husnitnl ro enjoy 
:3ic haiuLiys nt In ne Botll ate doing 
nicHv, Liul expect io spKtid a fe>' n one 
days tn the siri!iiiiy for further Ireut 


I lit HE GnniJ Tuck, Fred and Heiir}' 

■ - ■ L 3 WiEleu Tias dropped us a 
ifole laying that he bus left the hectic 
111- of ?san FranriiCCI .,11(1 ]UIH token 
up reiidfiftt l at Ilu new muniry k.i!a 
cl Viil.i Grin!:!«. SouniiLa Coinr., 

c.ilif wliere- lie will cOfltEnne j .rr hi 

his metivitiefl. . , . Onernts lo HuFj 
P hry.Miy whose lovely daLiffhter. GaiL| 
ceceiitly wun q prise In n beauty c*hl. 
toil in He in ii stead, L, I Bdh lives ir 
MahSIlptTjna, L I V WOA umir 
bers ecmtiiine to receive rewards for 
their ukitstsiuHi^g rad in nuri, There's 
!‘!. W M entac 1 , who was ipppiiitetL l>v 
President I'runiail Eitacl the C A A 
■is dial rami; faek I'opisde. reelerceLl 
president nF TBAj am! at the re(-c|il 
Riidiu Chih ciF America llrirty-nEmli 
anniversary dinner, Paul fjodley wav 
I matured fnj his Vi Oth iviEb Jliuateitr 
itahoo IECCt back in PJ^I . Free! 
Ffliaujensebmitt, euutlper VWOA old 
timer vras aliO St rllC Rf n| A affair. 
' : reu i- a director of tine club and tin 
die b^n.T]net cmnuLllLce. . . L, IT, Mhi - 
■ih.-ill recently Forwurdod a lew im;er. 
eflliujf biaffr»]*lLiihB.l notes When tbs 
Titsnic &LmL-i lIil ieel«rg Ire recciceil 
ti e ?it).S calls on a lltur i:-LlUnJe Ciazniver, 
T i L9d2 f while n ike Si £, Atlas, he was 
torpedoed oft Cape LiOlli(tml nmi mm- 
rtiled tn swim through walei eovcrLd 
■S i 111 bnicliiig lirgh nrtane - He 
was Sa badLy burned ili.tr Ipr many 
months Ih' was unable to ust: Ills ha:H[:. 
His wife played i irajof role in IlH re- 
cavsry by faicmjj him m carry pails 
r.L water and sand as an i:xCtL-u.e He 
was a wan ECd the i.fur.nci ii CiJ;M Irani 
I be Maritime QroiLibbiou, a^ well m 
a gnlrl medal from ike siatc of SmiUt 
Garotina :<ir aiiwiiLg the S.S Atlas 
crew. Wc are ptuuil ct nieu likes Mar- 
dull I G W. Ah reiki of Calveetm. 
Tex., is aide with K MCA and liopos So 
make n criu.rr soon. J. H. Appel, 
Jr., now widi FCC in Washington, 
ii liases the -?! i.p koj’S and lirids seahnn's 
fiecetlneo- - ■ ■ G. B Angle of TRT's 
Min ml WAX, since L929, Is now at 
Their Itcw liralitin in h'nrt Luiidrid-Le 
He is o memker of Naval R-.-ei'vc V3. 

. . Snrry io |-,esr that C. S. An- 
lirrsnn. liornrarv inciiiliei of VWOA, 
ia very lit at Ids I to rut in Brooklyn. 
C5A retired ft II RCA twn yea- - .rgo 
>lupe vnu re cove I SOOT, wi:ry SCiCvL, old 
timer. 
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PRECISION ACCURACY FOR 
STANDING WAVE MEASUREMENTS 




NEW-hp- 415A 

Standing Wave Indicptpr 


The new -hf- 605 K Slotted l ine em- 

PJOT? |wo parjlUt! planes and u urgi, 

firOjJji ■ cj.l’tJ Iui . iti.ilCad .1 :lit 

convcntionsJ coaxial cunO^jralion This 
new design makes pcsuhie an rJecfracHl 

Jj slab!- prc-. hjun limrurJi^nt (ipiibii! ef 

fast, c.ay meisucimtots of utwatytog 
accuracy. PirHlJe! plares aod central 
Conductor ire hath mechin n a I ly rijpd 
Penetration depth oJ :Jec probe is leas 


criIi"iJ than m tOJlciai slut led JiileS, .tuJ 
leika££ low hi Cause the clioctive eJ.cx 
optninR is [ess than 00L referred to the 

CC4Xlhl sjfStCEn KtJsisJop! VS'lhVH; it held 

tn lei.-, than L _fj-V P.-obc posiL'an may 

be read to O.t nun. 

new approach rn the- Slijtrs:’ L ins 
r:;iktLii makii possible Ik ifUtfiufai- 
ture of nn icKbrumeiit of miKimum ttt- 
ruriry at moderate: £ Os±, 


RADICAL NEW "PARALLEL-^LAN£ J ' 
DESIGN GIVES -ftp- SLOTTED LINE 
UTMOST ELECTRICAL STABILITY 


S P £ c 1 F 1 

CATIONS 

rrcuiienc^ Ransat 3CC lu *.ilC0 me. 

Calibraiic-n: M#Trir. in cm and mm. Yn t- 
Ifivtf friidk lb 0.1 mm. 

1 iHfllbtf e IUCI JO t* hl 

Slave r/“ long. B" high, ft" _ld*. 

Cannattlenis !□*(:■! type N" -Fittingi. 

CpYrTny+i. Prabi* nnvrd by fnb : « drivp. 

declo n etf J n r i^lnlaium Y&'z/t 

Proba- dcpl^ objnalabin. F'rc-’ai - rnaanoril 

Rei^ual VSWR: 1 .Cul flr bn-lnr. 

■>r<ui« >L>naJbic r^tej. rang# d! Ii*f-. 

LipPp-rlcir may bn aln-drs'd cryphal fir 

s lop«= H.gligiimD. 

w Iiivljy turiEltiri. 

Dolp aa6fr: 1 To etip^na- *■■■^a m i nv^k-i 


WRITE f OR DETAfif 

HEWLETT-PACKARD COMPANY 

IffZX-E Fttg« MEM Jforid 4 Pels A He, Cal item ►« 



Pit ntw -hi< M'S A Standing Ware 
taJ^Hhai ( uMii wi'.i it-ie -ip- Slotted 
Lmc m cstrnnd cojjojI natnesi at 
.■:r?<!.rc i uptdrnCC tt teiiiiltl (d » 
l igh airipii iff df low, |iiii- : - bevel 
optmtin.L' fit a tued nocia tJTqtfiTiur 
Artiplibc-I i.nuLfvl mtBArrtd by a '0l(- 
order witli r- %t|i*in*-'s* tiliknf>:iri ir 
ifh anil vf'ltfige ilaridjrijj wave uinT 
The 'ip- A L5-A in direct reading, onm 
fu-i r .irMil easy in use 

S°EtJII»TIONS 

Ffuquuhty- 0*1(1 I BM '.ul. * ly,. tJlhbl 
IrirjittKldt TOC 1 1-s j CCU cpi au=|-illw aa 
las-.'-a! aidc»- LpiptlNi "’Q 1 '’ Ir3d 15. 

ImilNvIhr: fl’.J «v-a**™ I-'ll icc-a astaclina 

N*h* IB :«RM' A^ilwalMp Ip Q.fldE u. 

Coll a-'-nliE"■. Ft' L 3 B ■—■»-** Htio'i In*- diaHacIo' 
i'r~- dL IArB* rii'r-ir*ci In •& mnjM Aecltdcy 
-h C * db of ^0 db t*#v. 

Gain Cnnhr-aO: Ac* jl*i marm In EPimiaal' 
la^ai frmi. i a K> * ± 5 O 
DalocBor Input, Cl >n ■ ■ n i ?□ Xinl r-aeffflar m 

l.p I'... | H ± 1 S, .MirfBH 

KpiDk d. i'Ji Tr 3 . r-a r SM -aJh" barialli? 

FImi IP iw*fl. l' viai. t-' h^h 

Dcra rwhiacr Id ifrini —Ht-wwl fuller. 
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i*ui#v Powvr AMvaswrvmvnt 
Btjf A itvt*>nnlyit *> IJW/to«/ 


t .S l H I. HFTEXHlljyi TIOU rjE puLst pnw- 
t-fi by r. method which reads avtca^r 

l ,DWPr if ia ilnceEfiafJ ti, accut Ultty f-ri- 
the puli* wid:}i. This r=ti.niatirir; 
if ciRctdi it the pidse ia not square. 
■“ ljs ' mettled ci i tic dMctLbed U ia nut 
neccsMiy tn know it:- putaci width juk? 
the repLCiciun rate. 

in |hc aqiu.’( inw lEso-i-fiir of o ayn 
sliifAcope receiver,. liie tj j>id*e fre- 
ijuwicy u twccrodynml with n fir ire- 
qui'Ni y Since grid circuit detect ion Is 
employed the following formol* ne- 
Hve-:: by Uiaflfee/ will 'lie used al- the 
I'Hii ia for I he S^gLOiimt, 


- u P R f 


31., 


'iii )^ I4E / ™ 


in the cjrpr Essfon, **. 1= lhe voh 

n.ia of detection app*4iin.£ tn the plate 
circuit oE a ej- icj firruit defodur. The 
2 river the {Ecltii does lint mean square 
but tntlier \s Chaffee's notation for the 
vulture of dectccJun. The ba- ovei 
i'Ti'r tnriini ihat thia ,3 itlr sirndy dr 
voltage resulting; from thi defection 
of ail onmndulAled Cak'tirr vnltage, 


Wp A.' a . 


t jnj 

>B rfifl 


n»y lie regards n' fouatanli ad the 
tu'h and sircur. aasubiing small signal 
defection. Let us replace sit of fiirm 
try single over all nin-.m- K In this 
formula A r., is. the ytiih amplitude m 
ihc rf carrkr voltage-. If m replace 
[Ilia Ly :Jie prnV voltage, tlw expras 
linn bcecsmfii 





This iotihuLa Ti~.<w represents si CSM1 
i nun volts, ge or detect Eon. But m ilie 
present ease i!he inpot signal to the 
mUi inr i- the tea alt not n£ nr rf poise 
voltage ani .■» rri; votPlgO of nearly the 
iatw iocqnency Tl.is reasiStnnt lias an 
'nefiLiitaiiruua ampltlude given by 


-Z^f-en, a*i iX 


w?.! , n' f| lt p^piJ^ of Lhe rf puLv 

volloge. f ( ia Liie pent of tile flF' 
lVilve r and .A TV la Lhe teai aisguLar ire 
qiWPtcy. U Lilt iitLIatilane-siis value C. 
replaces m «|iBfiaH {£) then 

the esrpresason for (he ynltn^p of de- 
tectnin hrrnnvrs 


[?cjj - w 


Peak^eading Method*, Facilitating Determination of 
Pulse Powers, Eliminates Need For Pulse-Width and Repe- 
tition-Rate Data. 


by LEONARD S, SCHWARTZ 

Sfinigr Dev«JvpfnnTt CnKJneev 
Hxmlltfifl Ebtlr*nki Carp. 


2nd we luifice tliat the avej'agLTLg bar 
ia nn longer nvrr A‘ Ef, The, Snn 
tc ■ i no | lie r ifJit is liie dr votta.ga 
pnsfiKed l^y tlie nu plus the envelope 
uf rf valtflg< r =mrL rha aeramt, rht vun 
nfcle bua) freqiuncy term of the ■volLag':.' 

: ’ICCLion. Tllii is (he aulpitl of flic 
rectifier tube, !iqt lhe COujiFir.g cafani 
tors oE the video amplifier will slcM 
irlhiw ibe rfr part of Lila Rr=t term fa, 
JiiiK, ao the aciual TOltlge appLLed CO 
die {fcHectfnr pliica oE ilie scope is 


1 £*■>'* 


LfftP PnjjF lifM MW iflt IC'r tnJtn IHTMa) of 
MM fl.lll-TI.I. *f jA f IHtfl-rfM-jMlJ xrfly?;l| 


Tim rtf voltage is adjusted so lhat 
the beat vtiftngc appenrLne fn liie jjitlae 
■iJitenda siEI die way (o die tian- fine, si 
iiterwn in Figore ]. Wltuo this hap- 
pciia, ifu: pruK value oF the Vitmlde 
.■;nipone:Lt :if defeettftts «prjils fhe aiu- 
I Itttide of tile fm elnpe of Elia rji pu|jc. 
Therefore, 




In rernifi of power toput to tlie 
aquat-e law dclKLut ct means CiLit mr 
l3m liiijllMlLltiiL Mir rf polie power is 


’’M'rlul yi iy.'j|[p fmi 

"III J ia Furry nc feud- 


"bl I- L, lifflua 

Liboruufj>. 


b db aLr^ye the on power at the point 
of entrance into detector. 


Frequfuey 4dfu±tftejr 


The dii?trni...B bs frequency L ad- 
JUKtcd to One or Two criegaryolos, lliiit 
s one w two beat voltage cycles, so 
th^t opcrutfon will be within The hat 
porttnn of the gn in-versiia-iTuquency 
character In Lc of the vhleO ampliber hv( 
the synchroscope. 


Fff*el 4 -f CW fr*sjvenry Cheeg# 

li is interceiisig to note that if the 
frequency is rhanged from Mint *£ 
dir pult^ trBJSfltilliter until dlfe beat 
vnltagc level pas=c;s from the ls^e line 
cu a point halt way 'Sown Lhe pulse, 
shown ip l-'rgrirt 1 :i: =n approximately 
six cycles 0 ! bral voltage appear. This 
means (flat Eflit'e is a EreniKtlCy diffeT 
■■lies cE 6 me between the tnnsiniHer 
pidsr frequency and the eWj acid due 
half-power positiou ol the top of tile 
licsir voltage Swing moat COVrespoorl to 
lhe half-power poEilien op the gaiti- 
versus-ErcqslcreCy nuryc of tile -rhfcn 
aLllplihrr nf (he a yrjclir<?scope. Aj II 

matter of fact a gall i-v-ereue • [mnucncy 
caire ohtalnrd on another siitiitai 
leopr |LI die IlSUal way gave a hand 
width oE h 5 rtc r so it would nppcai that 
an Incidental application of this 
mrtfyrad might lie fo Ttiakr a quiet 
check ool the bandwidth of a video 
amplifier 


n r..H I rnolv ni nfJB* rid kIiiIe iLc nuth;r 
SIS ■ niraiuir ol lilt faUal Ataaiwh NbH'< 
Lorj 


Experrmrni'aF Date 


I.. CliBfflt. Tnnirv tj Tk*< HM^*1L C'atEHni 

T ulvj, p AL UnnwBnt &4 Carapiev. 
tin i m.;j 


CcnciparLssis meMiaremEftts were 
made nndc* Ike •iaios cunditicins fur 
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FLjiirr 2 


Piafa cr v«life|E ad; £ Ed '.j ncj-i-|mla^ 
«4ll4t 



H F 
FULSC 


h PUL5E -4 j— 

WIDTH 


PULSE WIQTH 


U“ l\fr. 

'j ^ riabt nr W Ufin, 


START QF 
SEAT VOLTAGE 


SEAT VOLTAGE 
FINAL ADJUSTMENT 


Vii'iza I 

t'w ti | |dl t>fAf|ag WUh 


Tube 


Hertes- 

dv.ii: 

M fitted 

wor 

%*# 
Devinl'lae 
trim Method 

el Average 
Fewer teadlnqi 

RCA ZCA.> 

3.D Jrv 

3150 watts UR> waits 

G JL Lin 111 home, [{iWl 


mo 

I70CI 

s% 

RCA KAl 

ZSi 

*£«> 

376 


G F. 1 .Eg nihraijf. (.6931 

25 

557 

6 *6 

1% 


3.0 

Hti 

KZD 



3.S 

IIW 

1135 

3% 

QF. ZZil 

2ti 


sie 

2% 

Lr. E. Linns house, i. E-/65 

IS 


73S 

80% 


J.U 

LStti 

1070 

3% 


3,5 

Iffl 

ISM 



tile iieLerodjinc and-the usual average 
power reading melisr’.l. The same 
EhMrnnatuf bridge S ttvtA as I lie afatl- 
niecer in each case. A square rj puLse 
injured lairiy rr'-iaMe pawer reading? 
lor lire scuaid jficOwd. Tht results 
ift sllOWil in Tab If 1 

PJirunro-n it Data 

TI'ir sources <>l error m ilia lie Lam 
dyne method, as used in this taper i- 
ment, were: 

(bJ firrnrs in deter mi nation ch Site 
insertion Sosa o£ Sim tables whieli 
:ctv«! *s the fixed sRoruatore, particu¬ 
larly the Fieli t-ab. variable attenuator 

V fr) I-req'jsiic^ InodlihtiOh rn ilm 
i.iciit voltage. 

ff) A sloping-gaim-versLis-f requeue? 
chsTacteTtvtiC I nr fhr video nryiplsfier 
in ix c syuchroacops. 


CcbeJpiJvk 

It sufficient prucaiituin ' :irr- taken ta 
limn lire cfhora arising from the 
sources li=1ed, it would seem lbat the 
hcLeiixlviki; ?i iSlJukl would ULsnrt greas¬ 
er accuracy than rhe average [lower 
mrthixl wrtbuul unduly ccuhpli-caL'.n;; 
the procedure 


ntti i 

Rciukk ubLainEni u n iet.ii n| CeJETiHI iiOli 
mRaii|FiHfr Ih'idEr lha sum. cundicirinR I hr ria 
licnrcdvnc Hd eIh iiiiiiI p-roti"'j-cfe#ih| mclJmd. 
TiK- \ tipl lit iiiniilc- teidge nrvr j up rtm aiii 
"UUff In ticli cut. 


PlflOTt 3 

EuL ijiir sill o :d c: aaii'irc -cik fewrr bp- brEccndvu miH-JinJ. A1 lull 1 Efl i'h j-.i e■ i■ i ■ = ■ -in ■■ rtuusreiJ 1h «ilcq je.ii Ipnlaimn qI ib* iviv^r 

|nr fr-sm LAm "li.nlirj »■■■■ ibI up id Lfc-r T> 
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Ppnut fluiii 


of tfct r#ir Jmii 



by JOSEPH H. V06EIMAN 

F'lciniCTiiryiC-hjr^H 
SmlDpimnl Brani-h 
WaltVPI I.Sh-3. Air MiEirruf tilmninp 


H'gTH ; Ki: A DVI3N I iii \m r !i;m. ' ij 
r inpl ifiti'i in 111 ! i r-fKnlin iijii tmlar ■ v: 

tiran, iwvijfaiionar a hi?, ifla,\ s>’st«np 

;.l ai:nil;.T devices fur military r,pp| i - 
■• .•Inii , tt limnif necC53-3i ,_v tn Liiy:: ,-| 
leal set to facilitate field servicing- trf 
wide pajs-liand To meM 

lii is rpqin'freiii&iL, a seif-checking wiMi. 
hiilntnr, ■ "'i ic is riytQrpocalev) m f'M 
-!^ii:il geneinloi, Jlrtjimni- rise-tr-.. and 
a 'scope, In s singlr nfl-il. nil-- lirvrl 
ope!! ■> Ci^-^nc! j-. : 

i'hr Eesf sfl, wllkh L’tivm u nj I'fiC 

•f J lu ICO me ir, ,i.i( !jim:U, iiioiit- 
pmnter-. -f signal E-amre, the frequent} 
ns which I* caused 1 n> vjitv over •> bnnil 

approaintaltljj ±2fi% uLm 1 hxed 
i-rntcr frequency. The usitfei tie 
*ruenei« a te so adcctmS imu aiequune 
Orfulirp is pcrn'lded lot >11 pj-i-cUf- 
l'e-imi'. r'Kwiiicinin of |Ih apparatus 
1 . 111(101 fcaL. FM is oh^iinKl frotn ii 
m>M(H ilvivni cn fViC ieOT ivh.iv-ir- rate m 
EO'cqt ia variable fi-pm f| jt> 2G0 r f*. 
The rf otitpirl level ts held rcMi-mu n 
U¥t-; Che. rftdjf* I ■ t iiiuiihn of an iTijr 
etl'Celil. : 12 !•:I tiiL filrtpilt levd i=> adjgstei‘1 
iv: 11 1 Ail BCCur/itrlj aiillhralfj step ;il- 


leihiflior. J In' motor tkiii t mediani- 
ially syndirtuiues tlie iHu-iltntor sweep 
all I 2 in: Isasefine sweep p .Lulnur-i'! on a 
' r >■ Tin: of (Lie rf amplifier ;.n 

reeeivet under LESI, lir of any stujyc 
i hi i -ftuf is serf io the F rmns □! else ert 
jJwotig^i ;l pidit, Enniaining a gamut- 
i util rr'i seal L'eL-LiiiuT. ami a "scope ain- 
jiiiiic!- 1-y.ik-hi frequency meter 

inodup-s a blanking liiurkev uu I he Z 
■i.sis of Hie rrf i« permit trequeney ntul 
liand-wEilth nH'fisuifllniiLs, The > Id] ll 
ul the lilankaii: nmi kfl la ..iljnsliilslt HJ 
ns iu ]ienn I eaay Inratkin (if r ie telil 
rii'e ifi'queaer am sr lm? same lime 
pruvidr jititi ■■ inn lUeUHIIl'mWUlH itIii'h 
reqtiti refi. 

fiia OirJMn+nr 

A hnlaneetf pus It-pull uscilliitoc. ein- 
ploy ing a fjJ6 ilubble lucsle, was 

hOaeii lipciiusc ciT i(s Po(i eve-i] |i|fiT 
Hintlic COmiCItl FroipjenL i' band sfLi'i. 
lion is pTDiidkd bv men its of p ! og 
nl COili which liave the follow irjf 

T.tntvt- 5 .|2 nic; 8-20 Li 15*36 iwc 

]tMH iif .F5-7S I ibs: : srnrl 4ll I UlT me,' 


'Them; I'oilh. when (laod with lire OScLI- 

I ii: jtrnvi(ir* uulfiLlent fftqlieilCv 0 VCT- 
t|i |N for nil lLppiiCMlQt 1 i h SO that wiflt 
Hit- pirripii-T coil Hit (ksifCrj feequeLiey 
tvii| i'.|l| ;:t ;ipi>ros:inia(el_t' the center of 
the freqLieilCj btvccp wlLbnut the aid of 
nil addifinnal |Mhralfe| V.h l iable ckpacL- 
Ktr for tcniiiLji Thi: aTia.neeiuent haa 
Lite tlllvLiillagC til inii|iEiritv pF tuning, 

ltd pemiiu vtry wide fieqneocy 
sweep?. Tlic frequency ia a^ept 
■iiCiugli the iaiLj.e hy mean 5. of a 
hnntor dtfyri! capacitor A ftaction^ 
liprsepowcr rfr mosen is uwd to drive 
file capacitor, the dz. motor heiujf 
-eLi , rtf , il KO rhsr ii : spcidH *oul.| lie in- 

ilfficntleht ut the input power source 

fTCqiMJIlLV. iv In ill wnuhJ vary i'icnr| Sit 
to j ,fW qft. tkpenditiB on die apptl- 
ciiticm, lire dr reKpjtfcd hi operate 
IJiL mutuf i ublJiaied (HmctLy fynm the 

II f'-%'hilt JlOwcr si ilire* th rough a 
Fulfil min rertirler A ihcobtat is ii 
ei 1 |s:.ii IHcil !ii lie dr power circuit to 
ll- ■ nsMin |n pri'ink vm rElig Mil |-ii«c 
Ml s.ivci'li 

CfiT Sweep (iniJ 5 ynrftrirnJlHrH*e 

The siL'ee|.i f-m Use ru LiorizOntHl ile 
^ 1 -i' : , plates IS t'lhLaiucd troril n YAH- 
ubln rehKtance gHttcarui An cccm 
Ltic cam i KvciLving- m a magnetic field 
produces a sine wave sweep £br tiie err. 
The rain innunre 1 on the same sliaft 

US flic IIIijOj: driven CApacitne sn as In 

1 Uei 1 ''' | 11 ■ - ij 1. 1 : 1 1 r ■ 11L' - . L rih 111 mi ill" Wjir 

■nil L ubs>-Mini imi r.l die- C:r M nurll-' CV-J|i'1lft"C 
inirl ilFUtniifd hy Aoin M m rtuin'diiuyt u 
Vii.iiiFJ CeHVfWii. JVC 1 32 (--r .1 
“Ail rnil i-ja bct4 ilr . eiwi| |u r m c 

K’lirJ I bw frcumit i zu I ] 5 hi(, 


Portable Test Set, Designed for the 5 to 100 Me Bands, 
Contains a Frequency Modulated Signs f Generator, 
Frequency Meter and Scope Which Can Be Used to 
Observe, Check and Measure 5tage-Per-Stage Cain, 
Frequency, Bandwidth, arid Tuning Characteristics of 
broadband IF and RF Amplifiers and Receivers. 
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II OIt It I L 1 TOH 


Fllljrv I 

&riu|t "I ibi brU-ckicLinl SfeV I *Mr 
1-da- _ | |0 |£ rar I■ 12 1 c ll! ■'. ! 

1.=^ - i T lu Id. - «? r* liHi =icr 

[>■! ™ 5 w 32 hi ■ |J= . I » 14 «i 

ism L5 in J* hi. L-di - ;u io f-8 mi.; 

L(V- ■ in hi ?;■ m; l-e' ■» I'M me- 



eSftrtt 


4iiL7«-i 


Uqirt \£Z 4 “ 

£k 

M 

* j| 




~m‘i Srf* 

PSPJrrH 

T!? 

■■K; 

SC 


IfjLiL'idc complete. tjuichtoniiatioit bt- 
swepn fn« po«fti(r: vl the rllrctrnn beam 
■ i ; ISi>: er 1 along ti.it X ft*!: anil tbr in 
stnutaneous frequency ut che oscillate! 
H;, 1 this method jm-PT resuming Srcwn 
pVi'r sycichrun:xutinn a rrliiHiKl cum- 
plet-fily ai I in irlfeLcd The Output Cit Eke 
HPHrbibk rHiicfatice K^nr-r iiioT i; fed 
acrcis* a puteiltiOlileter wine'll used 
to provide a vai isfite hormiutaL sweep- 
ij pi pi fin dr 


j|QtC n n<! Rohir-T Sweep Ffgnfrleg 


An atjc riTcuil is incuriiuratrd ru 
maintain rxsnttant rf ai.lt put level A. 
fiAQ 6 dulll-dicclc "riodc with a com ■ 
>r-i>n catbndr is incc *1 tlw n.fff lube, 
which at the same time funciknis u» 
the return ttverji blanker. A -''liLjTe 
wave generated fry a 6 ^N 7 mufti vi 
bratur *vnch-ur.:*ed tc the line wave 
iw-ke|j is hpjjJjfiil JO the litre tube a* 
n 'rive the oscillator mite bslow cut- 
tiff during lilt 1 iiaic cycle vrhru the tre- 


ipmiLy is returning from maximum tu 

minimum 


The '5 rape 

T he 3BP1 j* i!!iKd so) the rndreatur. 

Tlie 2 r EKJD volti £oe the electron gUn is 

obtained from iJ 500 voir I rn n'lfnimet 
ustrig four sdpimiin rectifiers ils a anil 
age quadrupfer A esistatice tapno- 
:anrp network is iijjtxl as a hi tor, All 
vul tages far I ocusntg in tensity, and 
positioning arc obtained from this net¬ 
work 


VariJcuJ Amplifier 

The vertical amplifier OCniSisLS 01 
two nib."? dual tiinrlps The first d'STJ? 
operates at two stages in cascade dtiv 
sng She second 65 hT? operating in 
push-puli .'hr rnleiHjf rat Lhr- amp I i f et 
I; ted 1c. the iwo >cri,.cai plates of the 

taiThuLJe-ray Inlie 


fPi* A 1 rv h i-ao □ r 

rite attenuator runs kit* of a : erip= 
of attmvuafroi i with a dji dl 'ivitrb 

to adu or remove each f'f network -n- 

drperiripntly proper LOItlbiliatjoil 

■ I the uvailalile -.leps. -hr attrrijH|-ihn 
can tie -Yarned from 0 io 101 dh T he 
shnw prdy irjp| are t, 2. ■}, 5. 10, 20.20, 
40 (Ik A etnulxnj itiifipdanr/i !\i “5 
ohms k maintained Tor ail value* o: 
anamntiqn I he ir rlihiijjfil f i sections 
aiul associated SwISthES atir inntuiled 
in indm-diMd shielded eaiupaTtments to 
prevent -.enrjpnra IjJe coupEina which 
would destroy the accuracy 111 the at- 
reauflioi T'kc ^-db stcji is made ex¬ 
tremely precise since It serves in the 
j|etenuinal inn i l receive, nnd if HU pli- 
lier bz:irlwidtJi. 


^rr^on^cf (Uptec 


TSic frequewey meuer consists *E a 
Mined c r ciiit with ft variabk capacitor 
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iur ‘-.I’l iii.l; J lie tr(S|qpiijcy bund from 
5 [Cl ]05 me i- coveted in four hands 
wH It hand iwilchirg control £5-12, 

11-25, 21*55 5nd +0-105 mej, Tho 

frequency jlicIet is lofnely cubpled Lu 
Hie osEillatoi output, h rvd ts designed 
lev accept a :mall pardon of die nscslla- 
tnr ouejkji uj ll passes Oir-o-Jijb il-.t Ji e- 
quency to which the fr«p*nnEy meter ts 
tim-rrl, The rntjuit oi The tTequeiKy 

(treter in Aten recLi fieri and amplified 
Ibd ibwtted On the Z ads grid oi [lie 
m to produce n blanking marker. The 
frequency mem output is differenti¬ 
ated to |:-i j v i'le a bareem blinking 
pulse A rheostat in the cathode of 
one oF flic amplifier stages serves to 
vary die ,;;n:' bias ! !n:: •.l y val'yilig [lie 
pulse width 

TV jnstTnmcjit i* housed sri FT? 
ahrmiflum tabitiEL, hayhfg an u luimnum 
front |:C- Mil upon which are nutemted 
the iyj Eight Bhieh!, attenuator, and 

ETirf h la Tiling wavemEter rcoitmls, Jo 

gethex wiiti the isecesaary control*, 
jacks, -switches, power cable. pi§trt light 
indicators, and fisstt Separate 


Fip^M, 3 !tr,*h| and 4 . r IV * 1 ■ 

En Fit™ I itEMLLM u iur ri*» I 1 H> !<« 
util md Iri Fitfurl * * lop vImt Bit rt" vDnuii- 
i ■ ve ii,d evr srl himin| , rj niul'ir .J*, • -• 
vt-;il il ,r T«* tfi btr ■ t On '•» nuiinud 

IT-V a ipvfr *= mp il tt> inifcmiTiHnc Oicil- 
IjIit ie ill tru Llurt-J Li L'j'-'cr "I I hMtm* mm 
M«r»«pr vn tt* 4l (hr I"I t™d »nd is it 
IliiDufh <liih upen id Lie L,jLll i‘r r j 

ru infrch lh+ k«**lt- 


s witches aei* provided on the front 
panel lot contrail ing Lhe m-im i«™™r 
input and the fa power W dee motor, 
which ri river, ilte swetepiilg toiling ca¬ 
pacitor and Lhe slue wave sweep gee 
ern1 .1 for the enhede-ray tube, S^pa 
rate pilot light rndEcatOrr are provided 
aorta* each n£ Lhe switches A trav¬ 
el I mg 1 '; vkbI diode dr-ermr La lop-plied 
foe direct connEUtlOiL to the OoLpUl dr- 
>.'i 1 it under test. TSic ttavelllng detec- 
LOr lias an ijlpuL hJl>ckinB capacitor 
and its input is shunted by a 271Wihiii 
resistor. The detector assembly is 
liOuted In a small diameter, shielded, 
bakelite coveceij test probe nrj the esirl 
■of ii +' leit[{th of JiG-59/U cosk’.i! 
■cahlis. Tire table is equipped with a 


standard Type tttfC cfumector for citts 
r pr it im" to the vertical Htitlectiui: an.pl i 
her Input jack locatdJ ei the Fr <i n L 
panel, 

Tfic set may he j; do elected dl- 
reelly m the input of I lie equ i fivpent 
under test, and the output 01 any os 
ike if itages npy be connected directly 
to tlse travelling Jt tec tor |"hr cun 
tKotion between the receiver and the , 
output or iriii! 1 ; cables .11 Lhc lest set 
provides, a pnlltive rf COtilbcetiotL at aH 
times. 


Ck*Ei «* Own rEnC'rt*P*ir 


Tlla Lea! act haa a purtirniarly 
onlquc feature ; it It capable 01 check 
ing its own [lerfurmalice. By cenuieet.- 
ing ike i-TaveiLir.g deteetoi ditecdy *n 
the output o£ tlie r.f rtscillRtor, the t-Lit 
pot of tile Signal getieratOT Over tilt 
frequency band of lilt awtep call hr 
viewed Otl tfie "scope The frequency 
metej iTi.:rker ran thiiTi be used to de¬ 
termine if the (MCillatOI 'th covering 
this pi-ope- frequency fcnn-d The rali 
LuatWIl of tllC varid-ii: ,i:trnuatOs SLCpS 
can he chetked, ocie aguuist the : j .hcr, 
by irliscrving lhc detiCUSC i:t ainpHtHde 
caused by a particular =iep, auj coni 
paTing it to the decrease Cisuserl by 
several steps of lesser value condnoed 
tn give the same iota!, The CCHlSCant 
uutpill Hdlieveif by means of lhe dfff' 
circuit afford* a diSL'lietive 'scope pat 
tern as an indication of correct opera- 
tinn B-eforc tiiakhig any measure 
ruenss she output the signal gencr 
a tor i- fed directly mtn Lhe Leave!! ing 
]tT.obe Lu tlie verticil arnphlter. Lt a 
pattern ir. the shape oi a rectangle np 
jieUTS DO the r SCt>F^, !hen the operation 
oi the te*l set l* litis Laelcify and mcas- 


7 Ki irnncrr crivm ■■‘-■rep nhcilktH i^eyp CEparltir ami line "itt fmrritir 
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uremeutB can proved without Jyrtbti 
caiLbiEtiOn. 

Tn it B-H-t Apv IJcaf fom 

( 1 } fjwgfloucfl MtajutTtmrntx: The 

test set can be used 10 determine the 
frequency os a ruried circuit by Seeding 
trilt'i it the (lutyul ul the signal geuer 
ator, and Icedlug the outptu through 
the IT*veiling pTfihe and applying It tu 
[he vrilica! amplifier. A pattern re- 
sctmbllng the band-pass characteristic 
nS the tuned circuit will mjjjejr On the 
‘scuih:, and by adjusting the bbulkuLg 
marker i^T [he n uqueucy meter Llm 
it appeal; nr. the peak of the pattern, 
thr center trffl^iL-rnrji pf the tuned cir 
cuiL can he read I mm ilia IrequeUcy 
meter dial By the same tcch rn-qiit, 
the frequency oi individual rf or rf 
tuned circuit. ran Tie measurer). In the 
process oi frequency rtieasurcnvrnL the 
Cirri) il cap he tuned to any desires! 
value using 1 'itC frequency c 11 a 1 k::c to 
cbeci iii -2 tuning 


( b} (latnf - paw tfeir«£e«n»enis ; 

Probably the most useful application 
of the test set is its ability to pier the 
hand'pass characteristic! u: tuned ui 
cults ia rf atid if amplifiers in broad¬ 
band systems such as radar snd tele 
yicinp. With thy jauir arrangement 
ol conductions as is eiriJiLoyrd in lire 
fluency oseaMutments, the band-pass 
characteristics os thr circuit under in¬ 
vestigation can b:i displayed as 11 jduL 

of amplitude against frequency, on Hie 
face Cl" the 'senpr crl. B y mcaics lit 
the pattern. the circuitry can be ad- 
jlisted to give tne desired hsndwidtk 
npi the lirnudliund characteristic - t!c 
sired, ft has heel'. SOunO that Only by 
1 it tans of the test set can a stagger- 
tuned ijf rimplitieT be stKcer?fully mr-as- 
OtevJ. 


(c ) Stipe - ftp - h'tfeje AwpiiAtatiiyn 
M<?a*nnmientw: The l*El r-fit is pal tlcu- 
Larlv sui table a? s design tool for the 
flfectroilk-S engineer. Since it permits 
Stage-by stage measurements u: gain, 
and at the saint time permits the cs- 
periuwtirer to clew the frequency rr 
spouse ui the eijcuiLry, By com leer¬ 
ing file signal graerafcir to the ln|nst 
ul 1 be stage undo investigation. and 
connecting the 'ravelling jirohp to the 
output, the various patanletcrs of the 
circuit can be varied while the it effect 
□n tlm performance can l)i viewed ON 
the builL-iv "scope. By establishing a 
reference level with the signal g'-tufcr 
ator output fed directly into lire tmv- 


■■Lin 1 ; prube, the £uin of tlie stage or 

stages can bo measured in terma uf Hit 
amount of attenuation required to di. 
urease ’.lie Oufjjut signal to the original 
reference level. 


Id} ff AmpliArr and Diicriminaioi 
■tfig/imrwt; h'nr if amplider alignment 
the rf OUCptlL of thr test set. is ted into 
•be stage voder investigation, and the 
frequency racier blanking marker is 
adjusted to the desired intermediate 
frequency. TJw: band-pass curve ii 
moved across flic fare of (he 'scope by 
id] ustmg the capacity or thr induc¬ 
tance ul I he men it 1 : r 1 1 1 the peak coirt 
citfps will, the frequency ntzjJcer. If 
required ibe charnel eristic- of the 
Ikynd■ pass rail he adjusted to give the 
correct flat-Lopped response. In this 
maimer each stage can be indeprn- 
ifendy aligned. As a final step in the 
align meiiL procedure, the overall band¬ 
pass characteristic can be checked, nnd 
further alignment, bToadbrutd Lug or 
either improvements ran sic ruO.de. In 
tlic case of stagger-tuned if systems 
used le> achieve da (-topped broadband 
resjnmse curves, this system of aiigir 
uicnli. Ls almost nmiKtatwy. Trans- 
(OfTrirT coupling can +ilsn lie adjusted, 
hy thr some method, tii give dci-Lred 
response. To align * discriminator, 
the output oE the di sernninatar i« fod 
d’rrytly into the verticil anui-kS-crs 
ralhet tlmn, to the Ira; veiling pfnbfi, 
The standard discriminator ebararter- 
istic curv r e will be s^eti on tbr 'scop^- 
11 the frequency meter hlanktug 
murker it- set to the desired center fre¬ 
quency,. the restiunse can hr adjuslTd 
tu he symmMrtGaJ about this frequency 


I,) Ovrrail PivnnitirHi/ Hcuau rr- 

mrnta: Sensitivity nteuEuncment! on 
complete receivers or cun if amplifiers 
are po KiriiLi! if L:ie c-utpitt of the signal 
LjU’CcraLot' is drst ralibratcd with a 
ofien ivilh the aUenuptor adjusierl fur 
ncrv attemrutlon. The signal is rben 
feil into ilte unit under test, ami atteu 
UH.tli'ir. La added until Ike sigiual on Ike 
'scope brconies tqufil tU tile noiscleScL. 
The amount of attcmuLlon icq ui red Co 
achicvi; this Level gives the value u 
Signs'! in deribeb; below tks cal ill ralicul 
level, This can readily he converted 
to imcmvOlLi. In the same manm". 
attenuation ODD bf removed until the 
signal seen (m Use 'scope ceases to in¬ 
crease The vallfe of attcrusatLor. still 
remauung in liie circuit is uhed to -ral- 
■eulaLc the signsl amplitude which will 
saturate the receiver. 

Though [lie (CEL set was originally 
designed to opnrale <w«r tlsr trciiisency 



Vitfrr S 

f.'flr inSyoitini nr|h ViifPlU t«( Ht M SP 
rtC^lt ii'tr ^rubr ifc.ivriin| EriqucnrY rurkar, 

hnnd of 5 to 300 nie wifit hmadfianr! 
trcijuency iweep, two modifications 
liive lieen tesiyned which increase ’die 
usefulness ef the vet foe special apph- 
C-itivUF, All addltiOUHI coll has been 
lnaift available Tor botls Hie oscillator 
itld the frequency imter which permils 
citensioU oF Lhe range to beyond 1^1 



’Pigarv ? 

CRT iridlittLi+1 rmtpanii dI T rn= *N* MU^r 
ccitb if j~ ri 1«i• F.:i cEiirrff-4 II J» ~ nc - 

me, Tlie second 'TuxjiHratirin consists 
rf a replacement cacillaLCir' circuit 
which parallels a. tunable ate eapacitoi" 
with a nine:; Sower capacity rotary 
eapaettcr. VV itJ l lIic e.<is(iug cqifs, it is 
Lhen possible ti> raver Hie same 1ft- 
quenr 1 T=.nge wit ;• (he vav iable capsci ■ 
trjr. hut with Lhf SVreeD- If new mtly 

Fljvfc M 

ClTT indvnElvh ul I >eH£ n-Ue .Cf-ma J-n.il -ir 
hferitru sri h» fiia nli B»|(a u^ircr 

supply ■d&fen|i i J■“ N j'/t. 
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'SCOPE AMPUFIEK“SWEEP 
UNIT 

Tfe» tl». t„n m prlq.p -1 tuinwl>l 

• i 'I* tl’rku- "miiliritrl, c hard lulv 

juw 'u■ li mdp nanutrahar Dad ^e.wpp 

tMFPty imqiini»!( ** m ifa^darJ 
ritk ttn^l lir •» > llh th» 3. 3 r ti 

1 I fie h Malkaa halic ECDDMl. 


JAMES MILLEN 
MFG. CO., INC. 

Mild OFFJCl AH. 1 ! FACTOKT 

MALDEN 

MASSACHUSETTS 





Recent AM/FM/TV 
Initalkirions 


»l ^VWX llT H *r«i: IV*# 
BtEEiitk “Cat n 1 L r air. Frana- 

mb ..I..: Inic t * 

lait'/rn cucaiaCinl al l-jnr Inaaqra mI/I' 
»ldb iht I'ntri-I ra»w W ir lit bad. 
! 'V M M' I a" r Ftiirmt r I. .'a a 4<j n r and lY .. i r a I?bf>. i 



I ai-rlijt e' 4* .4 e-j |i Sanaa! rs:m ai W-'TAC. and 
WTAL-FM, T.II.L..^, Jliw*. Ttl* AM 

dMiMmllCtr J 1 tfeala cli I n ia ■ i-k" pot- r. - -j ee-e 

Fid ■ TtD-wrald afai), * tlK 4 *h 

nI'lCTai ia nvdd "ill; iha I .' 1 1 Ij-anamklpr. 
ifiortm Cpua'falf^a fampaayl 



I V Icaawr qT 'A’lJTV, K 'llCahui £li. Ehi mi tei i 
HOt- hi|h, aaarjba 104 4"M, Ml ia W a^ura ad 

ad* NIf rnicr-iid In ■ 5-bj iqua**, 

ari'aurJdap Jnor I 


lid TV rndblh druck ad VJKV-TV, nl.l.rt a.*, 
mccnliy plqEPd ap flpe*nlKirt. 

1 1 . a. -! a ;Fla f i' rj t-J a f aappaf > 



BJRTCHER 

STAINLESS STEEL . LOCKING TYPE 


TUBE 

CLAMP5 



33 VARIATIONS 


WUdFfi vibrnliM ia n prr.ihlp-n. P.Fl<huF 

LiKhfna TUSE CLAMPS offer a FoolprooF, 
pfgefiei mludicn ne«"nn-ended gJJ- 
lypffs of kn-::i end simile^ jilpij-in [cm- 
pajaenh. 

MarcfhnnIhr-ce million olThose 
(Iftnpi In Did. 

FREE CATALOG 

Send io- jamalas of ninths- itihnkai 

rrt' liAit ^iaCrtzn and 4 m* alcxrdnrd cahp- 
'ag llihng Pub* bncu ‘-^nnt ■d*rrair-j»nrr#-ri 
ilp«p ofld prlct Lil 


the BI RICHER c o fi Po R ATJOiN 

r :iJ-' Urr'iEiCrCSN L’E d*iCEtLfi 11 



sen:i SDdjji fpi Ihis 
h-n booh nl tniues in 

TELEVISION 

ffA&HT, ELICTRONIC. 
IN INI S1AFA1, JQIJNJI i 
i AMATEUR EGUiT Mih! 


-O.-Sfl "ini ". 1 , 11 ; aVnything In 3 LAND 
AH a 0RAMD tt|L pm:n|| 111 p^itT aiEned 
WlLh Pidir.-Bi. charts, mill viral iulnrmn'lqnl 

KITSr SETS I PARTSf ACCESSORIES! 


Ha raitir Slip l.iiy Int wL haw InifiiadMl Ihr 
iMlim ..lit latid la frill Npmp-nn tmar... 

'hp 0 's atiy, lit ilajjruiy vpp t,j qk iji a. i lap. 

dkiNrrlnf, i- p- .3.u? taiJlpFdnL Tip mill! ;;ti- 
Mje-lnr jifiMiH* btpk Fgr pro, Hmie. 

finbbyiril. "Oaittl, uMFiitmit ... aauiauEP 

nnnicid d ra, :.a:-n and s;,j,|d Ibuprartll 

31-HI. Hill lltvitt * TUI TUI IO nil 


! flIUT JTOEESI CAjIdiw at Ml Wm «m Imai 

end Cwaiflviw dll IEI lirihn kpH : HTW YDtK 

Ml *«' "LJfK! ]||-l*l hi It* kppir Dl CHIFAiie 



HI. t sailhlh tDlil 
fi rn-pri LNdtrld in ] 

jizw. sitta., ntfli 

M A.JI 5 I lind FSEE Nupik CillfdE it: 1 

NlUt____ [ 

1BMFS3__t 

crrif.- juti_ I 
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TV Monitor 


(L'.viiJjhilHlif i rojui mJ-.V 33 J 
produced hi illr mraLmed C 'Of Lb- of two 
sidebAnd-t healing With IllC carrier iti the 
dehentur, whitl-s; the latter HIT produced 
!iy -Mil? one sideband Thm, the Jiigh 

ftCqUHK-LCS jitcjiJul; iur The ft IbC jet?.! I 
.iff sttrmiated Jj compared to The Ire 

qusncjC: producing the bold outlines 
The result is ? jiieiuTs iti which ihe 
ijesad, aJsh&ugH prtWIlk in.c:Ut. Ccul- 
stas-t, appearing as though the irhiC'.'t- 
were covered with -3 fthll of dirt or 
mud- Ttiii boosting oE Hu? h™^ Lrt- 

liiitlLaicS i.1 d folded when the detecting 
He vice hav ,i frrquesiry respond curve 
of r'n-- type standardized for tfleib&iup 
rccrittii The ideal form nt tins 
Curve is shown Hi t The carrier, il 
wi|] lie nplrd, ls ..Lt-rniL'.ft:! 5U%- S he 
□]iper stftebajtd cewTcsponding tu fre 

(jucncits between .?S find 4 me i= ur- 
a ft (unrated while II i -r i no aepsitlvitv 
tu Lowe: sideband signals m rh ia- range. 
The Sidchaitdr corresponding 1 * fre¬ 
quencies bein'* ,?. L me ai e attenuated 
in varying a moo ti is. bill Lt tim he. 
shuwii by geometry thnl Im- =my given 
-jell frequency, the sum ■:■■( the frac¬ 
tional responses to the two sitlehRirJs 
■eqtisis unity. Tima Ibe two sideband: 
of frequencies betovr .7S nH: combine 
to jiTdiluee the same efrec or the de- 
lector as the single sideband of fre¬ 
quencies iibovr ?fi me anil the result 
la a curve Hat to 4 me as shown in D- 
The response is bl'OLitrht to ICTO at 4Ji 
me J-U prevent Interfcrcm-e hum lliC 
sound transmitter. 

Jdeel C*rY«* 

ihe corves of Fi gui c if at e deal, 5 ? 
i| ..s impossible in practice Iti produce 
the sharp Curriers aril the ilinisite ?t- 
tetiiLsCiotl regions Ehown Funrhe: 
more, if the comers were made Us 
sharp rs possible, exccs»ive phase shift 
would result, In practice, therefore, 
il Is desirable to Tiave rounded corner-, 
snd ?lsc- to h-rve the flat pillion of she 
curve extend to flOHtewliat I rss th?r. A 
me, so that lbfre wjS| hr a mure grail- 
4|nI slope into Ihe 4.5-ilic SOotltl ITSp.' 
Jt is to provide adjustment of this 
slope Ihm sound imp capacitors (T a - 
Rtld [Figure J) were made ad 
instable 


A Li.ta-wled-v-vre n+i 


The author wishes to express hia 
gratitude Eri h:s sssncaalss Ln ttue 
Transnuttliig Equipment Division. 
Iiarticsilarly Dr ,T. H. Mulligan, jr„ 
who oPfrred many suggojtums JUr re¬ 
arranging and rewording the maiui- 

f CcviifrtfH-d iwr fatgr J4.I 



TWO STANDARD 
ATTENUATE R 


tOHTAtT SPAt'Nfii 

D*ai***1 iW P^ 


mn 

sennet 


FEATURES 

available IN A 

* 

tint STtr STBAICHT 

fWt »r cwcuit 

■ 

OHLY OVAWtUW 

W Am*UATQR "OFT 1 

t ^ 9 „jy,g, 

dlsr^w-s-* llp * 


never before 

V.u. METER MULTIPLIER 


The ingenious electrical■ nieeliazuCiJ design 
of These new ty{>e V.L 1 - Merer Mold* 

plier AlteauaiDfi provides live Step SlraLght 
f pcrfo-rmaoce in ? control site normally 
limited to liddtrand pen era iometer Cl rCuttlL 

A pair nj cerra terminals greatly increasos 
rhe utility iif this uniT, jince in the OJrP 
pcsi 1 i on 1 He V .U. M cter Mu Ltipfiet network 
is netcsmatically disconnecrcd from Lite line 
which 3> normally bridges, and the V,U, 
Meier—completely LsoLaiinR ixjili. 

As Lflustraled in the circnii an jhe Jell, the 
V.U. Meier Is connected to the auxiliary 
pair of rermi nels cm ihe MuliipILer when in 
the OfF p-osltiotl, thus enabling the nietor 
10 be used lor volume indication, on unnrher 
line, tor tube checking And other purposes,. 
Uh of Additional V.U. Meter Multi pliers 
permits a ajngtc; rtifiicr to be used tor any 
number nr lines wiLh. e?Lh line iioJsced irotn 
at] usheti. The siif and reohnscal features of 
this new unit suit if ideally for use in 
cemsoftitea. 


Primi #rt4 dfliiey-T af thh tuiii *r{ diiCf’frt-4 t>r 
ill modified la rrn ti' }6hr tVflJVwmtMts 
#ble fl* Address: Dept. C -39 1 

Shatlcross ManufsCCUJritig to m p? ny, UuJ. 
lingdRte, Px. 


Shallcross 
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iiyg and Sully equipped with tnuU | 
nnd Ktjuipment JVrrrled tur Spot rr pairs. 
All assortment cii sCaiMl^rd rbdikili F 
]HftTnmcnbs jJE. 0 EFC OH baud, Ctie hr 
int- an external Stanford lor measur¬ 
ing slit frequency of the AM and FM 
ipa.ijwintter.: This equipment ii stand¬ 
ardised hiti Hit Hurraj nf SL-aniardis' 
■jirniiinr rl WW V 

Aptu fj>innn triy seven mules <*£ tele¬ 
phone suka from the studio to th'i 
LrunHtitLtCI building have been equal 

iitd by Southern Bel] from 30 to 
J^.OOJ- L-ycks within 1 Ji, wuil noise 
level lit i::y; 6b dOWU from program 
level which mm* FCC requirements. 

The base ttf the ansenna, a 6-bay 
circular lyjit,' is ■flpf-rgjrimaldy 50 feei 
wt'.l til" the t rsnsnuttar bur.ldi’lj?. The 
aniemsa i* suppot tvo eti n strutfcurfd 
5 <cc! tOwVr, SO that the etiiier o£ the 
t-.HU s j.L ii■ Lj portion of the antenna By* 
lent is supported approximately 32] f 
nbgvu ground level, ot L ,277' above 
ntwri sea level. J'he height of the sup- 
jiOfting iTTuntiiraS sLeel cower k Ap- 
j.fOK insately 26ft' T he overall be i^bL 
of ilic antenna system alwive ground 
level is jib' jnd rtie overall lieifhs 
above mean ia;a kvel L: ],.3lH r 

Power is fed to sJir antenna lyStClT) 
through u 4L 1 - ' I'Tirrth of cOU n. in I t^n 
misaion line, having an outside d-mn- 
eter of 3^''and an est incited Efficiency 
of H-7 par cam. 

The power delivered jo the antenna 
sysLem is b-7 kw h fhe effective radiated 
power being 1 approximately 3b kw. 

To insure continued eperaiitm !□ the 
eveni ut a power failure, a 40 
4-wire power plant with automatic 
■change ha=. been iiiitslled A ga.soliv.e- 
ilnvsn nutllOT U-tnks UJi and delivers 
power within apprmjmatrfy 45 sre 
onds m the event, oi a gonnrneruiaj 
power Sadnre. 

WSJS-FM now operated un a l/- 
llfiilf day, frwi ft a.td. to I A it in 
Eid^ition to Inca! programs which orig¬ 
inate in Winston-Ssiem, ttie siaiicm 
also eailiCH NBC network piOgrjmS- 

Incidrnially eTlIs area bn-' become 
qnjte I’ M eonscious, one nut nf every 
five families u Ihr county owning an 
FM rKVtvrT 

Tml .,| j[,U | mli! ir.id I jit** U-lLl*t 

Hilh^ni -nr. •■■t "I w i no* Sai»n mUtiid >> 
rbi tile vl WJJ3-FA1. 



JlaJt&xUtyiif tivtd’ 

fOif INOl Mf S 


CKSC1 LLOSTWOHflOiCOPl 
MqH.I QL-lie 

Dxftjijut-d lor niasbauuri uielntne«H i= latync 

Snrij-i iL j in'j a VOrJeiy cj rkiSDGrch wc^rh, 1 i j 

tiifllTurirr.i ip sutriit Co igd>5Cr iHlst-Uan. csdn 
mahitaltOJI. face 13! Ik. atoll appbra'icBin triVOLV 
mq ■tairsdinedy dbonlT' pvlepi. or crannlonw. Cl 
pVQVllfDE o vnribty u-i umo bnv*d- Ltlijiierc. 
piiuRu.'j aad delvr ^Icctilfci, acd nii*=ilHii- 
rnnge innplHMri la combioullmb writk r?H 
■ liandidriif ■jCtClloironi' himillaiLi 

rKftt JFiATtfffFS AHe tMPQfilAUV fO YOU 



■ Lxlended riqniqi ii«i{itll]Dri. yrrllwn 
Ibrl wltfibi i J1 S eyrlw la & qniH^iir- 
ryclnqr IicriduulCl. CM wHKm 1 tUi 
5 lyvks id J ma^neydo, 

• H;qK ivnrUKItfc vuritcai. U.ili RMS 

-pntln tin- I r.” h .■ bucLcoDtcJ 6.3 

TOllH SHI L.-ilII 

* F.ir.q IH-H-JV iih;i 1ilqi|«rCa ClIEMCl t-OjO pt r 


nr-ls niiMirp diiabi a: IrmiDlont* df lr- 
rbrjulnrly rerHFding pbu-jitnuidia. 

* VdctaiiLo dn'.Eri' cirwil n»eibl" wilt 
eqiwmat or Isiudnal trf'yqor vr beius- 
raw bom ernpr. 

■ Eowhoocli pwoop ioutv rnp«F» S 
ryr]np ic SOD biDucyolai pa) HQeaBtL 

* I.DflC-poil arrekrirKsm itiv-bi aujierior 
LnlKrjLly !Li:d duCli.llLOII. 


1'ai conijilvre dsicc. iveiuhHi R-.iliatln WO. 


SWEEP CALI0P>TCP 



BL 

5QLJ AftE-WAVE MODULATOR 
AHO POWER SUff’LT 



Morf.r flL-li 

Thai pnTqdi£l« il-ulln ad LmJig marker* 
Pfbvjlios rj]«* req-jihilFid In: QCCaral* 
lamp adi JtpflUflarv nwuwnTOipni* -wLik 
or. oasItloicEPK 

* PosJIWe- end nrqrrltvn ndiirbmr* u 1 
D.l, D.S. ].D. ID. Olid 16D mirru- 
onnaib. 

* Sdocltor arapllt'ict" Ticrlahl* \a SD 
toRp, 

« On In tioTlnr Tnrtobk wEdili and 
■n^-.pii-iudk. Cue litn;iliin-q nr I'.mtnd. 

■ Irt^Tor qnriiifpujr wUh pmULtd 
and niiquIWo autpuM. 
riutbpr rlHiuili arn otvni. la 
3-Ullnllti WC-S1. 


Wodc! TVH-r 

Herr In sKm i»erc at a sapor tnq'n Ice 
CJubhOV iCqnal qennqqilgr wtlll uCCuOCO 
■n n vi. ffl. at pulre modalodnc.. Pro 
* irj o t lor nm! fvIhi. mnduJaibar. ic ED 
vatu. c*IZaclor pnlnn TtindiJailan id- I ED 
palw. •«■(■»<« Wuvc modnlodaD t"xr- 
SflD lo 3.500 rrvl"«. Vattaao-mgalakd 
ppwwr HU-ppty BaadeuouilT pcarloble 
SOD-4 ED or JSD —¥-0 pqhi dc. Fat rnldS 
llond! daiu aud nppllcoier. nolna, are 
Rullolln WM-tJt. 


STAN PI MO WAVE RATIO METER AN& HIGH SAIN AldPlO AMPttFIER 


Madnl TAA-1S 



Witic Edit Putlucln. WA-S! ™>- 
teabnidi^ lub dvtdtli at iLin nee- 

fin liipliriinidinc. 

Jo Cuodda. mrf!?(■■■ Muar 

ornronal QiglnanFtnq 1.14— 

Arnpcloc. Ovtairia. 


* e.lnrdinc wbTi v01111 Ok [OllOS Pie rndd dErOdlfy 

ltd Iba pond -lUj-nr <il mix a&riGlUvo. acc.irirl# 
[BPGi^FtTIQ :nill i uaur.l. 

• reaqubjiLy j-iLCion 500 lo O.OCn cyci»» pat aacond, 

• Twa uipal -Hnni. k vvi.il: aaparale gain raniral 
lor ■=■=£.. 

■. "W ide tvoqit’" (nnntilviiy Ej nttcmynllp Inn k=u]h 
■ "SoCadWi" snnqiiiTlvY 1C cakrovolta tull FinalP- 

* DnJnmHUic/abyslol awitrti adiuxiH lepuC clam:i 
CD Mynol pinrin. 


\ BROWNING 

'J tnbtrciarlt: l» £ 

/ WlnricNtr, H d * i 

r H C, i P E r =■ t L' c ^ 3 ■■ - 1 ' 



CO MM U MIC A f IONS FOfl F[MU**T * 3S 
























P *OBU irs 

™?f*&**T A 




STANDARDIZED 
METAL EQUIPMENT 

AbAPTAtlt f^n IVE*r Rfq^UJBfntf H7 

Por-M*ldF £qu^p*nent Gflffo|i'- bmvi y F^QNir^ ictiiidiiig kinc- 

lionnl i1|-fi:rnii, : ,nnd' dfliiga rupjynd LDiiMujeKicn, iowu^fiiF 
Rninl> . . ptut AOiPT^iflijr'r' ! M— una’H .-nr," 'hi ipn in! 
mndft-tQ-a refer nr.ili Qki ircmy [ab|, 


£pg.' nsefl dud rrstiirociu.-ert >-11 
etanOriiei wifh Por-Matol 
Pradifsti, vihkil are orniJabfe far 
e>wry typo uf |c4» from n imdl 
receiver fa ® d*l\/Kv fcraadrasl 
fra.nsmhHV, 

rVc‘ -.ss I ic-rnniq-. ns and y*MI 
-’ spBcfelira.'iDn -ora irr’lnrlad tn 
iho high qMqli+y iri Pc-iMelul. . , 

CABiNEIS • CHASSIS* 
PANELS • HACKS 

Witte (fatafof 




SHIELDED TYPE 

PLUGS & SOCKETS 


ICWIMIPUIH AMD 
mcHfii F«t H KHH 
I fl PQ UOTEY M Nht ri I fih$. 
EUHrnt» rhi i anq 2 
<(>NI«r TTPEii 


teT Snrlm ron |»B lu\ 
nl^*d with 'A\ .2fU T r 
5/14'. S" =r f» 

ru k fcjrtohfe *T.iruhtn. 


Hin*,rMfl dflUr :11k fcr 

Join CBlultg No. I?. 


Jones means 
ft*™* quality 



News Briefs 


iflstrjrjir jemima 

Ill* I l ’=*’hT* , iI* n(c Auanrch fend P*v i:-'.ipir.rnl 
fiMfiii y. lac., liirratrlY tainted hi to C-swr 
bferiai. IJ-rrhAlyil, N#*.- Tfnrlq, Mi .>j>trinj rc- 
atBfCh IhliurEpoc pi ji £rZ Til!nrj Sfcrrcl. ftr«le 
lyn, York Til* t cx-c l r-r1 1 .j..■ .n n ccadtd 

t'Y Dr II V i!n|,«i»rn.. - taidtiil ■{ £t# Pnly 
Ieouut ini'ii | hIk lH ftraikLrn, nnd il miJL -=i 
die C&elliliuail dirrcrinn £■' | ■licaifiii-i. 

CcriMdl-Ehilnl,l^f Carp-, 5 L« u Uh Pis i a, ■ 

‘■cM. /M .1 . his :■ arc 1 1 .ii vi | |inm ftla/uira Em 
ilufcEnca, I ncorpciriLf il, jIl ni |V u l 

Kfidltn Qltp., Ck-nlmH, Oil to, Earliililiakc-H in 
I r.f curly i i'5i .. tlidiiii.Tl ina.i: 111 'ria,'i m ► . yi.nu 
T1 2f r dura umi t“V and fciJU. lmieiicu 

-I" A «.Mr| JJlhh*;:- -Till Ik rf:r-raiui| ■■> 0.dV»!! ■ 
-■ r "i ni ji ■cl'iia.l. ill* iirrri ,j) Cur-ceil > Dufcfhcc, 

hew rJTurpa-i ,:i fti-Jniif n r; L«i.a.L r BlfckC. 

. L. X. W'Jrlhtrff «.>:e prcwicnc; 
f rrna Pil ilchnll, viq< e»«hil£iiL. a^i T, A fo%nh. 
■rr ;3 -nirr-i £ m | §:■> :al.a in ^CCrE^Pl.i 

W-KJW7-TV, ua;inru^|. nill murlnll 

kw U.E inlii .'.i[,ri la-ir' imidECT 
^T-if unLl k Ucfciiiinuf in r^.Hc un 'jlmnnd 

Tb» *cn> tkfcrl.: C-^npo-j. » If-. ^IfeicJ. nuflu 
anNLf«M nr raTHn^ spring- iribf mlmn Rwi^rJirf. 
"■a^ Ijwn Uun.- h il^crl Ly a KTi'Mii nl' I’ll litr.ii uh ■ 
■tPI- inu|uUmu F H-bukvull, |r t mil- 

ilrnt i.il r r r k'^kAcD M.in->i^i;ci|r|i:jf Lu . PiLLa- 
t .j[Bli. 

r Li W»?I.L-?,i.aj i» itrf new Ditinlcnc ur 
Al iu, while ftp# I-Till fcrlULinri ia m prpwi 
ilcail .ioij yPTrtY*t luufii. 


Ft&SQN JL-5 


W". H. l|y 3 t«rir- up^.-iaii - ^ni il au'*^ 

rriiritpfcf „f Hua«fll C*h. ntara-cr. anh- 

aisliiry nl >! j l j 1 ..-j,, UaxnkrnjTi|, u i V. 

JoMp>. |t. Elliott ii nr. * vie* Ur v ii:lr—i in 
erihrijr ill aI! TlV» 2 Lui c-:ru111mr fTOl 
anil t Vp s Tccir.rrlrn hafl t»ctii numnT tiob 
jjrcaulrni .r, «JiarjK jJ| S^^A BechlllC.il pa-Jd 

■ i > Hrary Li. |ibl bHH Jp^ulnt^d jy-?ii 

crc| m.inriRr-i c-f Lite I Tyir.i: In riHIICil Ck 
parrmein. aa: AJeWJ T Onb I:»I hirnmi 
ycnE.-nl miiiiifcr fit Lha TuJh fi«n?.rrmtnl. 



H. a. Bmhiti 


M T. Urfe 



J**W W n (fU# been Jnctii'r 

' J cii|j;LiL:r-! iin, dinccEuniiei divjn.!>n nl cht -n 

fcnwnnf riiMFim^nC, PhlLoa Corp. 

Ln S’, hplla Ii 4 b L*cez" »-.Li Pbxk--. mr I'■ y^ari, 
beb-miI hh dak I 1 f nui’neej |p rbarfl - * fi! rWiar 4il>J 
miliEirv na«!b d-yvebjprntnt dAfiuii the WAT JT.d 
^ii> iii.m>jJ chid cnyinerr at itif '.' 'i rv r , 4 ny 1 ! 
rj** i#ivi»inn in ]W. 


£~. .Spidinner i> nuf cbicl unmni>PT n| 
Fhlkx? TV i cueiicT di-#elrii«rrirn.T : Laiku 1 ^.. fllM. 
•an k.'.i hern pnrn^ i^ltt -tiiglnErr &iF liunn ie- 
Eifta»€t deui^n ArLlnir V. Nichn| hj : , Mr.i. nir 

-hid uiurinaor ■ uro radio | Ek 

J uri*+. F, KudilC-r hda 'icsn aippdiiErrl rhia£ 
rcjj'inccr -ed .i BcklLvdj urn pli^m ih«t i_-nw 
P*ny'» »-JMl^nu*ni MJ||*iLi«|r. Line -^Sitfia. ol 
■ :ec;fillr(d tu¥fCddl-tilE j:a£ ir.dzaPriwI ulcc- 
Ir-miica BL|uipmciit. 


3 b * COMM U hiiC AtlQ MS FQR FEiiflu AKr IT 4 T 
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T^n-j P. ClUfnln^ituR= lui tecnmi ili:«eEDr ?* 

... J-Ti:i ui'iI'M prnm-ir.ii:n M S* iyj.ni a 

rl*=Lrir FlfrlViti Lnc. LlUTniliptinm ipu.: illiMt 
■.iwrriswff and Brnmnlja* lur iMo 

|n H fatur* L-.irn, ri.& lilbt felt! rJmhHii 
dl-.i-.-n-! and I Yr Warxih Qwrp 



T r-. Llunnlnpiham 


ELalivn W H«*i ■< cl.Is I tiiglliwr d lh» 

enrifwimnE iL-pJil^iiiir. a r Auil.r. Umbfrilftn 1 
Cn, HbiMli-Hllj. Wion Hxnanr. •+m IDTmcrl? 
Chief .--riRini rr -=»l lit tTpO^larwn Fifcrtrc Cum 

-:iiiy, CniL-igti 




LET ^fnckew DO IT! 


R. M. Han™ 


Frkx.fc J fitmni ha -. Ikc-i stttLnJ prtfhlCM ■'* 

Lire -ittcCili? -wrpimwi J-Ptanli;*. 3m: ?uUL 

3fl. r.lruTj ii now >kt J-rt ■ i*J*f-**I and 
ezjai iiid Simooiv. iBcrflwr? 

li^xiilifcp ! v sow Jocilcd LI Wuf-itll 
L-fpjliinif:. ft T 

Frank ftWWM* Jhwr, nnwaimfc tnrl vcrutcHl 
nsBTiurr nl Tiw OiOWtlt CumplIlV. HSJiir. 

dietf touttH? 

C. J. Burajd* r uKicifeLed wkh Wmi’JcIwa.F 

rs,dn. .;i|i'( p|p-r?rr.nK- accivitiro £ar xi furl, I'.Ji 
T«ii|pur£ and uigxiiittf!] Ah IndtptA&riC inrlu*- 
I 'hill «CfHUlh-1Ul nprrJW *i=li k*»ilquMrtmi mi 
JLI p.ll r mr.n. Hr wall &*l<ili>Jc H -ffl J ISKllllpn 

with WclHngknuM a ““uILmiI- 

Fiunh r.a -i h-nii x|i| -:in ir-i In jd ■?! llx 

pxgpncjcf EUR htfiff »:-l Slit PhSUf"'*: COTpCiTEI^n nl 

Af&HKl. »-tB 3irh Avp. L L C.ij, M. 

Ii- sfrr wu furmcilj thflntff iw EltC ■ 

I r u 111 l Ch^. rd Am.-rira ami Exriir. Win & 
TtliTi-wK*- las- 

Aldnry |_ \f n:-v- u4i ihr i££ll£kLl-I'T' 

f iigiiiJfecnJtf HI ?f C4: Snrn^>< HkF!T|r Co., 
KortTi Xaa-i |ad tajTI «Jip atlVc tt 

si!p« nruEr..-!iiin sTsil.nri#tr -j! 'he Spr&HW Prpd- 
uCLI Cfl. 


LfTEMTlJflK 

A'lWyi EJetUVTlJ. .rgrf.|*ianrinLi, Jsrc., liH Ij.f 

J 0 :!| Si . S.rw VorL If, N V.. Eki*.: rrtri.Md 

■ ii ft-pia* Ifi.llw ccwnng Irrmral ■!«> J*-! 

. r in. Ii* cirha. u 

. ii’jic, ^ail t rr l-'tu 11 .: f-.laqciri 

dll. 0 n ihi rum t rncl kd, IljI fcr■ 
jna anil range. tlibiliL.. rr ■-■- J-11 a* Leer,. 
rcruUii ■ ai:4 i.kiB «rffirinn m 

TTi» BrMjeAilC K*niK+^lir fl«3mn nl SC A Vie 

IflJ. I'.nrl'n, h. J.. !: u ■- ■pr-pahc’J tUr*t 

liriji-huTei dtit.lHsa 111 AM rr>n|iniln-r in-i 
A.?.l/Fil-'T\' -r,T.-,r,ifc|-! equip merit. 

Onr breeliur# l]24 Jj-lgr-. lorni J|-H7i^t :lr 
. i i hrj. riu jrj .'l 1 'I■ i jij-kw 'l/ iI i >j'J' j r 1 
irifMuaiUEl 

AiKAilwr. i 30-pw iniiiLlifc fkta J/ wfl. 
■jcIyisIt - dcUMtij lAlorma-.inn rn-. a l.wi>- bSiiuui 
ctreri'eti^ I type 75t-"l FuJIUMd -in p.etnru 
.if Tj-ylf el Inu^llxtioeui -for AZtC-FRA tbdl I >Hr 
viiinn ulr 4d.d IMftHtJ ■Irad.io laTuiiE lur ■ 
.i|:..II '.ii mpiiiriri! me FM ui AM! s' i I wi-i* 

tee nr IWu ktUdK'S 

Ihr I hir:l bediiiuit l ibm: Crintami 

Id prigrA ./ inlrrm rlirni -r ...1Vfir 

Lm. |i" r .| ii r x- hi Enr riKr-lr.i I: i i ]A. ■'■' nr 

■ J.A. ‘.or AM-SM .nrf TV n.r^erka 

iTmwa-ed M .1 .prj- lie., i’llmhrid l; r- J.1, Mail.. Hjr 

tJca.aJ in gfUfri (AlblCf JmitWI tS. dp. 
riifu rind ^ppliracHxu u \ Lfap I'ul'iiL trill.InBdelP 
Ij adj'.-jlaljlr .•.nslnrin*: t 




The Mnnona BieukutiflJ Coenjkun-);,. 
Midiathn, WiSL^iliin, had rhe mnmty 
but nu stiflon. Fatflff with "imput- 
aiible‘ r a 11 ;.'l u t_ij.i dificul ries, chef cntlcd 
on And rW en^i.iceri. whf kmcc reded 
in linding a frequency Hnd dicxi jrming 
a direClEora I enrtJina svicem. Thud. 
WKOW was bo rn. Wirhcn cen munlbi 
a!Err Eht COniEMirrinn pprmJE was 
printed. Andrew eJlgin«VS rnfnpletelf 
deai^iied. built, curved, pnd proved per- 
(utmanie of a Slji-Eirwei Lbkw. itutEbn 
™ an ill m Sra My rti pfi nj I r engineering 
feat aceom ptislied in record smavhinje 
[jfiie. A. comrlerc "package 1 ' ul AcidetW 
IJ-ansmiHSOfi line n-r.d anien.ia equip- 
(JMflT w*S need, again emphaaLeifig Ali- 
drrv,'? iinique qualrfi-LiiCcunv: CurnpLcce 


englneeHni; vervace will. auavuTpuaved 

e^uipimenC. 

Mr Hurry Packard, General Man¬ 
ager at WKOW, wroui 
f '$pr J'ldr ^Jad trilirt l trtff f>i 
W'KQW, 1 u'ottld Hit io 
sbt A win HI Catpontiw n* tht re- 

rDurkMt trtjjirtttrittg ic/h is pit farmed 
hi frrfpirtg fti g*l IVKOW t>n the nrr. 

IPif frtl that Hr* Uitwicul perfirlin» 
of Qnr imijJlMiCrtt ii dot i« gftoi /ieik| 
Ed tilt iffitittitff of in tqoipmtvit 

and nip}ttitting St*vi(t. 

in portlcrriaf UW msh t# thunk Air. 
IViili Kir- 1« n} tht Andrew Broadrail 
(lottrfiitipg Dhoiicn who u ,n rtipOit- 
ijlilt for tanieiii/ig and d-eri^nfu^ sht 
jnsstdlitsioti. nip in'iiinr; f art it rur'lic/o 
of iiii auteu til nfuipirffit, 4tid 
doing tiie final Inning and fOi^ 
t*age i/iTityi. ,r 

A ccjTa] ul IJ.618 loCE Ikf An¬ 
ri rrw cr.ieaiaLaSxam. line i-i'.i 
rompLere phaatm!, ncLEGama tun- 
eng, pli axe aanvjrJibg and rc-'-vrr 
ligbcan^- eqnlpmeOE 'Wetvr inns 
tikis job, COttlpl€mencing rhe 
!>ekt in engjuecfing with the 
uJtimaEe in radio srncsnn eijucp. 
menl. 

So. jit SI Wtrce Andrew when 
you It a icady TO enrex E he 
broask ast ing fi eld, An drew wlLI 
pet you- on chc air- 



]. 0 i ' I fl • ri h 1 T t r E T CHICAGO 10 

mumm :h Umfs i ir \h IN, if - nmicntHtL leTIHM IDUIPH'h; - am -1 - - a 
1 UH 1 HE U11T J ■ I HI 1.11 E HTIhS III tm*! - t in S U LI HU I i t S C [ BIH fi 5E11 ;f 


COMMUNICATIONS POP F^BIUAllT H41 * J? 






















■tNVBFW FM ANTEHNA 




No rooftop cljjnbiDR Itc-rfi! llic ICA 
^■'dsp adjcLUi bid non — easily, and to 
alt atnniK-lil Fot all rwrtvers? Cam. 
partly ijesigr'wjdf rhe 'Wujtp Franires 
a smoothly engineered snivel base, 
ciimb-incd with -tJCLJusiv® adjisscubte 
dipoles. Ohdp adjusted, special spring 
art ion asstites farm anchoring uF di- 
pntm -and perfect tlcirxrkaJ contact. 


VFI-Ti Cai 

On- ( NTIKCi 


Tht tiinvlty diratn-c-pliit*! bras* ilifioli-. 
aini nnoque hroriicd swivel Ij-Mfi biend. 
wej,| with living fiiom dfru-j-. A rid. 


Rooftop Definition with Table-Top Convenience! 


The Industry Offers 


GUTHMiUj rv TUHiJt ANO QHAKHEL 
ifUCTOJI 

A ■? If ¥ I MU 1 1 lUliur assl r! 17.11111 1 ip .'-EPPT. IHUkl 
dttiBTicil m culliiairBlion, wish. iMt 
lil-PE ; 1lr!6 Ljlt.ii a lari* ■ kb nnw h^-rig r,™ je-uli^- 

i-iT*d by E^n i.i v lIiihsh A fji., 3ruj, Chi 

JJd* a IubpI irarjilnrmp-i iopiiL tfish ud 
mats Ida jkJhK SUnlili,' |‘3 hj ■ iKjnrar' 
i&i fiilH Lumnif. 

Tunr- c-j£i l«r illrd. i-l A, nra{» i:rmiTf^ iijj|cl 
LHiCUti. thj up a# r.n ICCEiiD+y =ru3virlBT 

Innnlprfnta’ 

S ib: I uhu+ *rj usar! r? AmuiiFjET., 

miarr m-J g flC'd iHfel uiu j^iii A jnj- 
■ IlH! Jb i-riucd inr in|cu>! lu LliP kii 

iiiScfhir.g innsfoi^ct 

Timfr I* iiifd in h*-» a aral cd 4#ffaAl 
W&L-bEj Iii in- 3J dfe pdr 1000 «4 hbm qi mudu 
li^Ld plait If llh|inJprrrj- nn Ibr Ip* i-BdUer-cj 
lj armada; on pnt Itinb irvqbeiidji Ekaainpfj |i.a 
|fein * J In i dll feptT. I'uftit rc*;-jirpmpnrij 
see i Mmn" AL Ip.] 'afllfi: Ira Ix.a .--'■a '*tb ind 
■H ITiA 41 HO vpltB -tor And jfrtrtn Bu*:- 

PT 'rKf [iiItTmMiilSiE JcTL-urr.c-BB nr* B.K? Jul 
Llia a I* cm a amir jrrf 7§- (.vr lie 
■ Ure carrier 

I iluBirnrrrl ckcnlil u-Pnl ji&wni; nail. And ichfi. 
r*Jllo ClrCuitl ib Hvnilajhla J r . y Cniil' Hina .n Lii- 

^crnB-LkaaE Cnr^ 7f ^iBcct, Nip Vm* 


CHATHAM lLfC7fiflMCS ttfZULATID 

POWER suwnv 


rc-lfuInbaH i.-j . i 
hM» ar«<niiiuee ' 
W.i 


lUevI#. 
It 

MiMdjwi 3rrrn, NtMarh, 


■V li_liro.nrnfy-.yp, 

m«Uil Z-4f. |m. |i| 

ElK.-Jrrm.fi H?* 

blll'llb ’"f-liS VyfLj, £0 £. -f I r .'VI -r I.'l f , 

mil? I rkriuLlr !i.. i,, >r(.' votlp, LlS mllll- 

mcytTC. dr. JUraOt Ib UU b. h ] Hi (hjlS (DJ 
™|r P«M r[, ?*ikl r Iks* lh»n iSS- TIMlIOn a. 
’ l?UI iriri:- in. !i.ur| i- Im" ]ih thin 

TirintM^ In iinlf: rd wulbi p;^ iht nl 

prlmifY iPniti. 


XAfTHLOH TUMS 

1>-= ipMi*l lube BBn|:nn. ,j| KivLLiruii Mhiux- 
- j'jl iinr!^- i_rnnpi ey, UtPEluj, Wmkm , h*’, pn - 

nouncnd Ebe bvijiBliitj al i. »auU.LiiEir 

pciilialE- whicb rany bfc JsS-J in rnmiy .xf fch^ 
pppllliiliitij fc-c whirr: QWlfll IVf-i iAUF -pup 

Minr.-n.slT Hlld fe CSL5Ss4, pWilEfhEed 

‘^Tillcna ul tin rtAK: 

ThP iANj cfeli tn ilficd! aa liinf] ^riqtlf-DCIbfI 
KJ h Itcquctcy m 11 1 -1 |i 1 1 p r. h M | L Luuil r.ml i* 
Bmphhrr Lrf elfeba r rf rapli&ir. ‘Xlie fiAHS hi 
a Jpxjhi.1 pIbN r^TrB=- w * r irff til 15 ijii sud b 

trB.ii|nys4-7asrJlKe ul &5X* orahr.B. 

]3ea.ifif nf iUb (XHM ■IflslH'nti ic witlj- 
■t*"- #t -in? SiOni on kb? &fF cjeJm hi ?,J 
vr,;iF S Tube V,kj dBTnfcflPi.-| PisptCillr Inr ippli- 
ci.lmnB jude ai iJi JlJCCil?. t>tJ.7 , =n?nE mhrr* it 
.3 r .ai-fiEd Ike Alncdnrd bAJt! Lid nuL 

tuOTrl Knffin*;nrl_¥ d Jf-illdB.blc, 

i * W nv*4k UHK5 

J'IaJ sn ii:Hi to Hltord mi.U:liiiih nj p-laniljnl 
is-.? oxjfc ID A TBEicty i.l' imPtdailL«:i. Lbve 
bfes dcaigrxud tj ii-lrt-rf dk TAHJEaraKK. Jtv t 
J37 AVzliut, Uppij Ikrbv, fc"a. On 

pi.Mni iwintiRir £■-£ .r<«*m>;iei. ;■ unly 
ntUeiuTy l» rifn'ar^ I hi iWniKinir I'-, arm 
tiiIi j one Ipto width my aft* e»ii »t 
phlggft!. : ,*:-K> mnw Bynifliii iliadc In J J. 
r. and yj fkT=.T. 

17pi FFSQ- fiUi lfia m>V b>nk c-JV rjpi diSD 

!b uude m £.. run xvr.. r: bvc. u-p.t 

■ P *■ 

nfcaowjiifF $rsw4i GEWiHjUon 

A 'j=i:B.:l|i3 nS inltfHtWXtB Ail’ll a. I ffETTHT^CDr 
frlnff Ijp.. Jrc^EiiiTi rmpp Irum i r 3fl tr, .J-.-UL' 
r = c l a=^"?iC7i i 1J r hit tetri BnnnurKhj i,f Tbt 
rofrlttfcbii SjBuu-rch A I'^ r *!&.%..^nt Dam 
|*ilv, J nt, 3fl3 TlIIItj SIlceL Srmfclyn a, & V. 

.njrraniEnn ilidadca a. Hirr■ :i EJ|d r.t- if* 
que-IMip *i£lt7 anil x TUlrt-W.^ aitrnia^ui ebI.- 
=:aicd i!rr*r-|j |n, jp bcJjpr nita milliwi.ii ^pti 

■ ■‘•'■.f i A '-= riixdn for hcili .:r.r.i:•Xj rc * i»- 
B’ib* vficrpticm wlcb rlM IbBi oc |/l*h miern- 

■ r-r.ar.ti. 


A MHfti-F r .ii.ltiih.'. Inr WM, ■hjc4 roniiwk -rf 
tli-rr^.-iiE- or irtyi Cl .I Ei/j-ted t' aypp bu- 
lr-nilL :-paced niiB wiviifliRzh, 

liaa hr jns<Kin*rEd hj tl>e AndrEBi Cufp., JS-] 
G-ai.IL 75IA !>!. : ' n i r' ■ h .1 L j. 

An-pnnj .3 JDld 50 hJLVr A pu»rr kb.ui 11 I Lfi 

And A. ruLkig id 111 hw. 

Can fc* mnilllttd Dll Lup Ct jxLci ul AUdjud 

I ■iaper. 

Each -idlBIDf il IHtlHhAn* an Uiltuluiiucd 
kdted dlpulE. phIi irmi Inr mart r-r. rnamM : j 
Lrunf.rl-p.1 l' 11? ell^C ul Lhc l r l->jiiI i =h arx- 

r 'Hii || |i> |ifm3n£c DiatiilBi fa-:-E.cnn(3. rnr!i:: e i:in 

ptLLBrn. 

AtU-nna .p i-anad Pi Slip \ 3 -: 1 r.n - lifc’ ud.-L.-fnin^' 

I r.*.'BEi:|ii:: j ■ajfm^iPr i |p |Hc ildiAIDiA. ‘P. :csi 

fTIb^kf,'. iic I l>:n luhlr. :tl! in pcica. ]r i|p^|rr-: , 
Lb« Bncrnmi miy »ly b t l-.mEil t-a j ikh 

(■'tqiiElloy by diibiiIiIextt.c lh? ra!p"j-."^?n!jif iT.prr| 

dLjnji^ilE tliH hnHik r-npl ri*^«riDff. 

T-U Irtd 1 fcrB r«n 5 h»¥S -Ti phut. I fet Liulii- 
■-I iPiinn MMjC teliMd56n Clinn ii Baj-^.-rd in irnE 
nl Lrrt} linuihii—«- j- W gh? upiitr hill -■.■I Liar 
I'M Lki ypi And hue fw |He hi'Pirr |iqlf A quar- 
trx P3K mAtrhLTJ !«mp btlo* I lit teECOm 
rAfiTitnr m-AtiTl'tS I -c jnltnnj In- Ina JL " ,-hm. 
GULP'S I :ruiibSiPBini| .line 

ln^ullUOft ra-3(3CiliEu u-f i *rc leci liiw ipxy ha 
dicukfd 4.1 ilia i ra iiiimirr. T>..s i.c!-]‘.i«:i •>! 
Ill, ifr-mm.? : in. - 111 .. 1[blQ Its Ikiri lit.: a dut 
tu d. Sciit-i -JhbtiZrir hriA-i.-n fli. 'in,. -fn.‘« 

•f.-lK nrd ■,?.:!■, rii.j jyii 

'' >.■ i' ..j-Kiidi::H wir, rmtia i|) tbt i - 1 - sin.. 

II to by |rv. LllOII Li Irum dl m 01 m=, 
ujs- Lhfe.ii i.i !■ mu bi> -■- iii.j if fc. iiuc 
I d irr.nl p! ay Kt I."jC. 

ISItwKr.1i irr iiiuHl u- h.in| lympyr rupptl 

tuhluff. Tfe- miu Tor iKm sell iwh^ijrtiiiw mddn 
il 4 iHrKrit*. (sn. Kt*c| ti blfca fltlitnlMd. 
Rudiitinw ,lr mini. tr t if.OHr.|yd un unt f idr 
-.1 fehi If lwitta, and tlimbmp Bwi nit uc- 

Uuhrd |,f. til lyiin yn ahe Upf-Ofeite iiic 

+ B P 

HCJ STUm O CAMERA EiM^TAL 
AHO I^OLtr 

A i 1 uiiu:- -rs.iii p■■■ 3 j.fcrijrt|al jhJ iilalLc., camera, 
d n M ¥ k TCj-LA Iilve tc-cn iniinuurF: hj’ rht 
HLA IIiiK-.r-cri.nr 1'r.Klnrgj. IliSf^irlHituL. 

Tbt r»r*J ti I. aJ l-Jc j m i ran bn g; inr [!k rV 

u=nar:-i in |hp vivfc) W irtht: .“pJ'iui LtlECLat 
k^ACitai. Hlj ibrrr rubktT-|ir?4 c-tecA Oap-Ic 
hr,nr|lF M Mir |'^dt>Lkl rirvek nr Hriprars rlir 
cAinuiL 'hcliWEBn Ilt«|| 4<T _ And J-a-Ye Lllc 
POOf. rSmtiLf And I'lJml al th nanri can. 
bE lBnLlj.ljJ by ma.in s. D* p I ' pjLk"- Imad 
wr: rh ii ^rf^d atfAtBEcJ.v, 

The atiidin 4ollfc i+ sim.jkr la n .lluhB -.betI 
m h.T.;lvw^-.d n^ft tncdUDIiCB. i-rtea. ucapL lnL| 
Aa Mr vhtak frt |h{ :a'jfvFjkr«.- 4cf]v qi bt 
l-nrimi j| riptir Angle*. T1:ia hIIut-. lha ra.iT 
tnd qA tlLB dullj to ha |vnn| ATOilOd V^llc 
rhe- rrCTIE e^A ul Lid cliii:-xia TTJvrn-:- C' T ' A '-"AiEtT. 
TLe lu nr bmm. whlrp ih* Ckniui l ia 

cnancic-d exa ^ -lAlJ-fcil l«S h >i tiuk .1 nr U nr 

lO-ierh".' S , ,? v bIjoth ^ht On^r 



EIMAC rowtR Tetrode 

An Q'Ltrual k 11 : k l-■ pnw-sr i ■ : ■ r.tlr- IXUHii\, ir»r 
nil lc a vf m; ( -I,.-; Ai **tillAL« Al e- I j r .xr.l 
k-b/, IA> bftrl ifeiiiiL'uiirr-i bv RiEal ■SjcOuL-’IJfiU. 
IIIC Skii Bjuiki. Calir 
All lir.urh ij r uf rrit 1 1 u.I::i:.ii — p im Er. 

Yc+lJ us iLa id:n r. ih- cpt/iLca. 

well aE plplf va^Sgtl OI flD lu- S00 vails, rr.Lt - 
Jl|f iC v_iUd Im NiMh-pnrfct- y^lLca.- 

iKaj Aud it* hf Ufl .. li.Jb titia nr B^ananec?- 
d^rArrEt CP ‘cApbcjLtinat liiiJ a m.'Tiiiin- 1 ■].- 

dakhifiiitiPji uin.hc.Hty cd ISO 1 «-iHA -Lich mhkpi 
it a.pii|ii7ih'ie 4A A A'idt-hitii-i unatj-iirij-r Inr T.f*u 

A Biswir 4SI5&A ■■■C*rr,a|n* in l uoMsia.1 nm ■ 
fAhtr tl^GIlU Pfll 'JsFi^cr ap In. ]4ft Y--114* Dill 

pill kI SjfB-mt. 


31 * COUMLiHICATiaNS KB FttaUABT TJ4? 





















iieo>vrrFiN£ Jiimjfiffl 

An d It- 1 rfcvjc uMplldtr, mimcl A A X, -d •■'ll 
laaauid III! III? 4 * Tclfenfit i-f 0 iml TuWtr 
MERE'. ii?r T-syiuilc. w^ihn-, 1 .lb 1-001 W 

j?,urii cytkfc ■* |h lr 1 “S liian Lf-’Iift ^rmanc :»: + ■ 
CurijOli 3 L nl Lba rCited M arnix wLipUl. Nhp 
■T.- i-iHiT-ri Ijy |lvr - A 111 :: 14 l-RlMf SCOn*®-. Lilt. 
WirifiJellfe !. M*«*. Hun* ■* *-iul 10 l« *■. 

fit hp|nw rnAKimum JMK uotpuL Vo»^ Cjl ^ 

Irui'n I 2 l£» M >'+inis cB.fi be TT.a mbrd bv 1RH 
e-!t.-ti-n. In Lilt output atu|a dK pua-n^ul. 
ABtfx* drlTflh fer Lvn lr*Od" HPELpiaca _ nl R 
CSW? Ill CEiiadi- Willi MnP-nlu bit* t«fcmpr. 



# * « 

KFWJ.fTT-f*C«XHD 5TXNJ>a*r& 

WAVE JMPItxrDK 


A hlJndiHg wnvfl jnditlior to nna*dii ftla 
HH- +udin vulLlfEi MkM Vr » crysj»l ruzli- 
Fin _r Twloff-pw. mniil 4I-5A, W liscn Ur 

TM-ftirf iv HtlrtfttPvianl G&-. JH rn* 
Mill Eutd. P*bO Alba, CxjA ^npid far ttSt 
i-*!h I’v maid -E-5A Turallel-plira ■lOlif'tf ,,nc - 
hut mu ■ rite *+ uacd wllh OthfF wnfcEfil lint 

ivsieW. Ui iwlunrtlon wiih * akn-ted line il 
will icitrinlrc nstiifea d .. in 1 -uvt 

PtHt-m, mm in it .’"Kria nre, UmM* 

armrcca, uf ir^Wiron »*d ikEEEmiM sernciiLfcgt 
b£ re*EH«rf VB*tr. 

]nacpumtn|. HTfipiu-p ul a h'g* - k^-h ■mpii 

r white ■■ said ED a varj OM-' 

lMl and ^ratinn ?.l i fljlftl B-udio frequentT 
Hit ou".|iub d Ehd |TrrpI i fi c r b mNWT>M wibh a 
squferf la 1 * inilirOiiiiH luz* vo 1 iw*mt. 

TT.r in^l-pr Ta.CE nT Iflli val mirier it 4 r.lik-:is*fi 
>»Lk i* ^tcit-la :]rlij Lfl ]PQKMpC aHindi.** 

' 3 ;ip Input drWU »™ prmiifod lot Mt wilh 

■ ilhcr ■ erjhflM vr hMMint - 

A" ir-miaJly dUppllfd, lk= imJyjalor .^pprclcs 
r:n K twH tuiictl ltEqypn?y nl J.MK «pj. 

ll:fft?vrT, pL^ec |rEqu*nci«| Icuiu ZW &:■ 

= i d&a ptr-lt«JHd ca.c tn SMppliP'l rm tpfCill 
L*r>Sfcr Q d IT.-; nrarxll InpllHft *1 

» = Sv 



MTLLfW 'SCOPf ^MPWill-SWIEP 

cjwit 

A Uiupc imp -xuL, flWH. lor 

with any or » Imp- iri nnic 3 , ' 1 T . grd a 
rn.:h ici“cl 'teDHI, JV lu-wr. ■nna-aiitti UV L n r 
11 | Miller 1 -'MmTjii:L:.r!uC C^. 4 ID" >. slum.. 

H*n. 

Unit tofiiir-" wd ImriciiuLftl acttil vanlc-a 1 1 ^- 

fifra, a hard lal-c tlw lOPlh it=i±iktOI 

and Juuiri anrplT ini:iimr- J . uii j, i-Lkudor’il "ri 
rnria xsnnl 



tlLEK TWTNSfT 


C4*Tffi COrmflTEAi FSJ1 DC rv 


A JdElu«iflhl .'dTTi buJiHr [ht T 1 ■ mirl, 

wfiiill.T.ii ! n timicm, 111 Ir'r'n iiirjlUPKd W 
TrUvl Tu;., Uiiiii . 

'Hcad.dl dflliuin dlcTfill m«u- MS 

raaJl ihmanli 1*0 mianalUrt KM I ¥ IT* ** 
.■fi^jira j.r: cnnnrrlud lii a HUM arm by a 
icckiriET tin »ni frOlbtL Hunt, pm HL-’LT'nf ?-d- 
iUHPMnt au Eh.ii nnly fldl-lifl MT liTO «Lir 
ibi cur -Dptniap^a 

StTiflH-curri COOimlPBB li ulW. 



QLA*K$TAH TQHi AHM 

A Tritmlt irm l 0 >- tnaueti£wlODI nnd iteuiJi 
■A-hl?h prrmitl rtpf4E*IT1Wl lT>* rilR^ar 
wifehnul aOldErfinR inataftlAHEWf ad|uiUfliHr! 
of ^td < T.ircc, Lai 'WH ananuncnl tlMk ■ 
mu CurpuiLLm. tm Wai l^ra, L™ Ah 
£c!uI J+d T>: arm will irECOmmnHutc aAJT 1™^. 
lip- cp-rtriilH 1 :. flilfHRin n? cnrillL 5 CpM ^ v, = 
u>dc. Sfilvpi plxlwd filuDffer rnn-scta i.fc Ifein 
r?j obviact tfrfderlnff A thunlb* ;-:pcw rlni.p 
hnlia plE-lip -arcriduf; in plK? A ^KirH ADL- 
niflf m.ikIic adiMiraeni *■ »■«! Lv mr-Kn mu* 
aiVh i-f.¥ %t«HLa Ini oc 11 £■■> S arums 
Ann ia BAde'ln t«n bina. ODr r<j jDaimnifi 
■JiiEt I a" TBEcarLa, -lie ton^r tor Ifi and 1> 
IraavvctLi+iiillft ind pcabftica. 


MltLlVJfC wrCM-MrCUCIJMMfTEll 

A mxsu-HiBilCDJTTmpriiir, ipjjc -aaLh 2] 

,i| fl|f rM t*T U»P WLlIl mir J <l WV-UA 

luhai miIli¥ulL lica hHL annonnead by 

HkdiVfec TriBtrum.cnEl r J‘ 0- D™ AE7, 

Ff.cv cn, Conn MpasurcB tUETtfH* train IP 
PO m*=Er. ann.trra Up l*5 in - nnpcrci 


jfxr iLfCTme Mioj-uxexfit 

^ Id^ir £r.,VJ!U[^ rimr. nr imm M lo VI mr. 
lua him Innorpnnlul 111 Cli’ MmM i.Tkr:. 

^■rrirr cacilUi. *f. hy Kty ttf-inc \ .-y M 

piur Bi r.-k N T. BllDd.tl If i.lrmtical willl lilt 

itawbiTi tftiideL whiob haat ■ ti&JUMpf rmagt 
^ K» 10 P ih All iLi-"jtil i-tj;. Mid bO 
g-r.Trrpcy d Z5| Old I <r?ilaS MEHUlwc l"r 

zxlibrnEitig' cHe- TinaMc uabULo^or and nrbViainE' 

fe marhtr &t *.s ±M hr adiuacbit TV "mmd 

[jj jjEr.i Bui 1 x LOc 9 . 


A CUIIYCI 1 or,, noHfl CCOnJCTi pcoddiB* *k 

row?r id tv «ei Lnm 'i*. ■"*«.. ha* Urtn -in- 

nLUDixil tj r>: CxrLcr MO'.-vl <!-* JM* -J- 
>lopla-iwiK--rl AvE., CbljH|» d’- 

Hxa b plftiirf ^-B^xJrLd 'rtSaZJi li 11*5 10 
lilt fpnvartaa fi p^JtlKy DOS alirtuJifcie 
nsa:-fJ and yiriucc iul'.cr. 

>'ii :■::: =4flM d li m ^ai ] r* . : .. 

eiiiI 1 || W| bf LaHtEtd war -gi ufeviaJjit 
Itriw Inr ribOul OMdnH and adniETH#nr- Top 
CjanvtrEfr CSP then be op^THed in -xrraliitr 
ro&m OJ cinirf al lAttirtd. >0 nlrmin*EcuOfnplHiHK 
thr ■lig>L o«~.hkf c-.MjVcrtti h'qm. '«= n«cciiftry. 

Con-nrtaa ia dwipnid t* itpcEMfeP 
r-acti¥tfa dT SE W«1 Of “■? 

ff!in%|*f1 willl l£-3?hfT urrjLnf b lDsTTf . 
puL atEtplOOK mnunLcd ba I'lt tnn oc^=r, airi 
te wni Fw I'llUDtdHHi rrperetioii. Com Wit* 

dcLAilS. Hnil ajacddhUEIOni an pctfba.lt- lTJ 
■'jn^crin $41. 



&CH3DEIL MXCWfTJC W03S£flAS*fl 

All iniirancni dpjufnri ™ tlrmmart 
unrl biKkffKJiBil nm.r r»rtL ^tir, if 

■KTliPip Up* 111 # at*0flnl- W 

maV^F'E Hflurrajcr, l lfcfl bttn kusokiu b> Eilf 
VS'OErE-flfcf Ehcfrinl» CaPteeetlOA, &1b -’ uJ 

Mmm-aaU, StrE-tf. &L Fbld I. AiaacxuCO 
Ptfn- r 'Tf i iBLuruLiici 51 fm.. U pt.- 1 ft»2C0wJ!*j n * 
riit ta-,.*' lu pfpni.1 ik indchrJ.1t U#irnl iilx wlm 
’minimum o£ T^ickgi ualrJ M'W- 

NniierxatT toniJ^ii d ¥ tubtit mapniiix Jii 
out ■* hich. prnvKKB c*?'im’iim ««u*| nil* 
dcftv(ll*a-, «uxlabi> DTiun'r-j Tht ma --im'lrtl MTkL 


/-L^sTfCDN cjiHcrroJtf 

PleaEiteti TS nap*dlafl Ur2 Tfi p-alat-hmPiOff 
nrlWDT^ft 'r«a ire bt*n Rnn.nn.-i-: bv OaadtnHT 
f'nydnrfft Cc?., 1575 Nm-ih Branch Oi^rbu, Uii 

'J'i DHFamlWi iff rxcr.TnnlExici t«Dr i|l?E* hinii 
ItrWpfrntuT* s': sfplkatirais and luC ff b¥- 
Hlriaxl lad mwlmm. dull. Trpwri fMmp!® » 
TSGsos-A, uii .HI mid. J.fi&B v ^ cauKifear u 
.x ijlxjhioaVt E-lJ-^fP t-m:liLc:c; &.>&' X **.’ 
lonjr. Thu Jc :falL-= 0 -*-F i| m. OOfW EO Jhll.fr.n 
mr rohaca RE I W C; diaxipJElon Innimr qfi. 2 SuZ 
is iElflS 31 71'r 1 C Aral .Wl 01 C, Tdi 1t*S- 

prr-|T=r-e eatfflCiEai H ncRtLivc. J9G-W **rLa 
IIct niiliiOn pfr dnp-fn t. 


F4ICCHPLD TAFT *TClOfii)£fl 

A 1 -pe rWM^ir, -*ii 15 IacIih w «™'ui 

Tpi-HKj, -arknh li. Ibid ha. iJrZ’.VM Injj'■ RdfllCY 
liBrlurmunci ktmrTly ibniiRlii j>Mllblr rnuly aa 

JO Ino^ff: fwr utoad, bn hfFn aijn&MftEM xr> 
fvjir-hiLd F.cluI dlPIT Tiraimats L Cwponl-ifiK. 
fifl-06- Van Wych S1W, lim^Ku E. N Y. 

3|ircixllv -dElieWi] ft-Jichramiai riTOhX iJriT-r 
r> wilij pj pf.iviilc xii uf troll |np« xmaiiSj 

b^-ikr Lbn^ *nc hkir .FTKcif ir 30 nanair. 

ria-iiiE (im« . 

O.MPVI LDICrUEDHin BUM I delude tlf-if- 

in Ly|:i ■ 1 -CC^lrurlHin, li=^L n I 1 .--1 nil’ ■ .l'-s pile- 

LIIl:j'!. he" T=ninbtrfUp:td itr-?ir*; intci-iiL-i 5:r 
bim in Kf-iJintiJ .TjuiUfif; milumi. ^i 

JiCild lor rrailixir rtaorim? =L:.: « .• 

lliumiMl f^iJbjr-1: l.cul O.nM -rr.T^Li^i 
md iuinma.il: .v. niriit ul IjK Vr«r4 

A vvil Ja-ypiofifcxi t>r I } f. ■■■■ E'lRri 1 .3 

Ifcc 111111 luF l"Ne rirw mcnrilF^ 



JOHUiDH* CJtTi7Xl S1LCCTOA 

Am Jiaxhani l^r^iui SArtTir, B*OVi»liasr »tla> 
tiOfi ni Ircqd.ondtl. hai hc*n aUMOUDOfd 

bv E, F- jEdUisoo Co . Waits6, Wipn, 

The UD-I lCCrtmmmlxLti cryTlal* ■i-lll jtf ,p 

rfur.na;. WaLf. adaHOfV i p ■* fnui>J-l''Sc L'> HC* "-P 

Ln ^b. >.l «it :-r.ht ?i" apetfri OryM^lfl. l«Jf 

wish ^ i,s Xfixcioff. Thtrc ns ac ci.Ul EMillD® 
mi 1.1 h BWiloh ior 



COMMUKIbXTIONS FOR FiftaUAftY TMt * It 











•PIPE RITE 


U't it :a JessEnevS tbar tlsr- increased 
voltage drop sS, exactly E|uaJ lo the 
voltage increase so that there is Ito 
ehatigt. 


1 ''ll" Hu.hlng, rnuniS 
■ ngjiHr a! I»« Halil 
N*%» Vcrh ■ r 

m ihcLf r gh! Ir*= rtiu 

fi6^ Ampnrlu fa|cr<>- 


V„ svfis placed in SHri^i with ahu IsLa 
menl transfer mar. 


JJ^Ii ■■‘■■Ji UEintNlrfd 13-mii^j, ut .„ M rimy sH 
'ClMWIdnUPI, Jinuyiy, JpriY, 


tASfCA 


M j N KE; &QTA 


MICROMETER FREQUENCY 
METER, TYPE lOS^A 


— Li us«tf with hundreds of toxscab, 
poljoe. and public miNty transmit¬ 
ters tn ihe 102-162-mcpacyde band, 
---wiJi mfwtitor any number of transmitters, FM or Aid. from 
lA. 1 ire to 175 me, — price $20t£.UO net -— delivery from stock, 
“the, published accuracy i- ,01 with pLetUy of safety EacLtir — 
with reasonable cart the limit of error ss ,005?f>, suitable for 162- 
tric. stations wftb .OOr-'JSi tolerance—wrttt :cr engineering dS-ta, 

LAMPKIN LABORATORIES, INC. 


FM Broadcast Monitor* 

by MARTIN SILVER 


AMPIRITC 

Studio Mierophnnss 
at P.A. Prices 


□fftigned espncwlty for your sia- 
Wort, incorporating -Jiifl- eaeoitv 
matidfl+ionfl of yo-ur CQ-nsultifisj 
anginaerr. JQHNSON phoilng 
□quipmed offer?;: 

1 1 Optlfflirm rilrcyf+ H,, r] ' 

2, H-riri>dai LLn|;anHn,i. utdw- 

ring" of tuning ■□ nbl-rinn-N 

3 , In-'lvicluj y design rid Arid ku|ll 
by E F. JOHNSON for YOU ft 
nisting init»|Ll|*n, 

4, Automatic imhtblrig bn d|. 

r*ri.1iariril hn don. di'riliariri' 
epmffonL. 


JffliG—2tlO ahmi 
H'flrh'G—H iinp 
I hi U2 0D 


si i SKiLwj, . nrw r<Kn h *,. r 
(nnr-^i *lln Ki..ut,.,..LiJ MO Hit ■ * w |:„,i„ 


Part II 


In d na3_ykino die volta pjn rcfiuEation 
circuit," !e was wriTired out dint the eir- 


■srei tea 

B HOME AHMI! 
RF^RDMB 
H1LIC ftDSlfSS 

“ran uAtrafa i* nW 

.i. *■. _ _ 


it Here is a drop in dta anginal dr 
turLpUL, caeli strip is reversed TjivUi(j ".be 
sanm bhid l esidsL Tii nnibe sure that 
Jle cbiraetcrLjtics of RaipiifteiV, and 
V+ ’■vii.l not be -effected by changes in 
filament cm rent tain*! by n varying 


fl-- -i- rii Slund Ifni 
ripra^etihrii , 
■nf-ieyj /nrpct, 

* Will gff#rJ*J iy 

□ Py -rbmeri r oan dll (ft.. 

* Evnn"l*li/ » Vvflh- 

'Vns^L 

□ ragT^'' 


CAiiitAnr V^ilnric Tubt 


Fi-iJcr^l Tylr-i ^inrriijnlc jri inn 


V„ thr pnn^Cirl v-oltige Lube, iias. 
two functions. In live first plate it i* 
i vnltnpe dropping tuedbi So Juit the 
crithente hni: ?r V, will riut be luu fugk. 
■Secondly, si increases; thr sensitivity 01 
the cincuiL. This Lh best escplainetf by 
sis e.rajnptd. I .rT It'. iSSurltC UUt thu 

r.rjrncci:' potential [Hi ween 1i:r piste of . 
V, and groin',if if- 200 volli. fltiw, miE 
V} a ebiuLge sn Imr Ydltngc, this is i:L 
rTeas^-p (o 205 vasts. The vnttngc- drO[i 
acsoss V, : always Vohs So that 
trr Iiomipj eathode bi4S U Sir yoltf 
W lien the aforementioned visltigs- m- 
CireaSe Oecur'. this is Stepped Up lr> 
volt'. Tbur Lhe btll r voitt tHCietnent 
it reflected atros: R* 

Mo-w let ik contidei what would 
have happened if a conventional voiL-! 

* 11 111 ■ i raiinri nf whirh aniwii-iel l=ibi 
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Exhibiting Manufacturers 


frr showing htii. |?bol os thril> IsNers 
R-iJ-fllurr Arid ■drumiing. Tli» l-Tsof- 
I'gH 5, on llh. fie* «t Iho lUJIri Ewg; 
nrwrln^ Shnsw tern, rind m— 

Commuhifations Equipment 

as^iltrifloh ti. nijn -mrimbuTn. 
t '■ to IRE iii,'nb-fr-s. 


mm 


E H c | n t t X I N o 
$HDW EXHtBlTOJf 
£ nan u cemthai Muse 

H3TEI COK-MOPCHE 

MARCH T I. IQ 
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Iflh-n _ 

Film I 


Vvhjdr mrcuil lined m m:a:lur. 

age jjjudcr circuit wurr ilsciI. Instead 
■if V; WIT ivOuiii bayt !i VCFisInT whm,!; 
resi'LLincc would lie Lhirrc times- lltal til" 
]?1 lit give she kiiIHe sathodc bins 
WTitrt [ho 5 increase uccutittl, 

tilt Village inrr r;i :yd itriSid R* would 
only is? 1.25 volts. Obviously the 
irtteitivlfy of tllE riroiiT is thereby 
loducod, 

To s-edncE Ski: rsppie vQltilgC to .* 
fOtlLinium of rippTr * Feedback Liicisit 
i* litillnEdr Tlhis iitcuiL, reetl iiiji; irorn 
the cathode of V. to plate oF V,. t>tc 
W ilts a htRh impedancE to xEuw changes 
n;! 1 1 e tic output liui Id yiuuaHy u short 
eiccuii for ripjJe voltn^r Frequeiwlrs 
As before changEt m Ihe rfr (mipul an 
lie farted acrU&s []i£ V, cathode blSA, 
hut now these (lueimflonE are fed Iwck 
directly into tee plate circuit, lfiD" out 
us phaM 1 wiih the original -ljiple 

WBRC-fW 

I Cuntwiiml p ent f&£r 3£! 
fi.in.il.i cootret-cirruFi ,.a\ \ such as irar-s 
juitNrr oil, studio- and local Swiicher are 
pratttUd bum IMlddHsi tripping by 
chrarniuru-plaLerl guirils. 

Antenna cuLb&tfc eauipTMlH OOnEisting 
<jf 1npJc-li«h tranjmissinn tine swrtdKS 
i:, provided EiLfctiical switching is nC- 
(Ofllplie'lied by Mill icing iinpeiSirK* chir 
actETLitici of shorted, CtirSTter-wfive ir*!is- 
inistMi line sections 

A bugle cunts ol switch Irjiirileis 1'lf 
lIHCMIi.f ri.r |hr Ifl-in -1-ic r anil at Ihc 
same time irulatrs the htfiS 1 8"il]i| ifieT 
drifSi ar J Fiifb-pgwtr blower lAnai 
tnd driver lube changes ui rnainlfiii-SulCc 
are thus i.ussi'ilc >n Slleljf white lirr^fram 
cCn'-l id Lilly if. ii lintainet. 

A hariraanjc allnnuitOr 's vf-O-i'Idtil to 
nssre uvdvi n'-hrii M:^|>res«ian of hanncsiic 
raciatKin A wlt-COfUfciiuH unit, it run 
fijl^ of a fire-"Liard lOw-iiaai filler C^paWi 
of 3H dt attenuated. t‘n <•( ffttltpuiM 
sire line elements assures Luw-nusei'liuH 
l-jf.- A i raji-i mission line mraiSur acts fie 
a luufrfi jfOjj uv<r Ehf anmina nnrl trans 
■ viLcg,ii.:u| line. Any iinwuTrtmLcd ehafigf 
in sip-iel Iniciwity aclmte-: the rrr.i:ii1or 
and shnia dawji the trummiLLtr A re- 
clossrsy iDK-bsoiSinn rcduTns ihf tiansrailier 
|0 fin . iF tfa Taa'iL ia cFetfed Is iaitlt ])(■!■- 
sills, iiiiieeii ii repeated arn! locks -out eici 
ehlnf attempt. 
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2 new stars in the field 


For 

TELEVISION 1 

RECEIVERS 


CosmaJife Coll Forms- give exceptional perFormance 
at a definite saving m cost to you* 

Punched, threaded, notched and grooved to meet 
your individual specifications, 

* 

Aslt us about the many various 
punching dies we have available, 

* 

Inquiries given quick action and 
specialized attention. 

* 


See our C ■ hrh i+ 

NO, 120 

ai tka 

1. R. L RADIO 
ENGINEERING 
SHOW 



7^ ( LEVI LAM D CONTAINER^ 


A2D1 □ ABb-iHTOH SH. CUVLISMO 2, OHIO 

• AN-fihrr Cn n ■ ■ C'li r-biOnl IUpI Mctlll and Vope-r (nni 

■ Spirally Wausid Tubes Hand Car^i twr qll Purpo*a< 

■ Plastic and CpmbinuticMi Pdpcr and Plairit lt"rn» 

HiyiHt pars ■* a RBuMr .cs.^r 1 ic^mi N n -MhlMtit. 

nistri i hlirs ri iw-t fc * WWT“h ■' csnba,™ 
imcTS° -z!=yn 2 ni?i<iini"in Hi. ii»PnnJ,I.T. f tlttHi HihTi .intw. rnL 

fcliVMLR pum: Tj ElmJiKJ iillMlM ^ppn. ELf. 


COMHiltMICATlOMS FOX ftBRUAftt H4S * *1 
















































1 ABIO EN&lhiEfllKG 


riLCVlIIDK EFt{^IN E EH I MG 


TV Distribution System 



51 Vandterb-'lf Avenue 

Neel* y^k 17, N. Y. 

Group 

Subscription 

Plan 

S*»« RWy Per Csflt of 
tfte Yearly Subscription 
PHcb if Four or More 
Subscriptions [Including 
Your CVnJ Are ^roperiy 
Eft-forod on Tiiit F«m, 

I Y*df —*1.Q0 
7 Ywt—%2.00 


fl*""* <dhe -iiiium! eAttrlpiLant , \2 4iiue*> lor r.,. r, at tiy> Uiidci ilihnl 
CLr "IjIuz po^nrifit Lx cnr! :■ e ■ I al ihr il: 1 -it Ji M fuk. 1 "1V. . r r.i .■ l[^I:-cb 

■Ur on < or inirc mlmriplHiit w'fcm wenpiUDUE Mt c^en.) 
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Nature cl Etuiiiaeu 
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Ymir Tlilr 
Vimr DtpnrLmeoC 


(tirui’nHfrf ^rnm pQiji/ <J i 



tl|M* l 

J^jcLam innin.nrf topr IMP' d i 


cqLul 7 a.nl cuilil <mt 
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Adds’*!* . 

dJcty-licH'i 

OpHpatwft ... .. 

EmpLoyed lif 

Nirlur® nl Fininen 

I ■ 111 r »r liiriiinni, lnuiu| UmIh. «tl 

Y*u* Tbd* 

Your Ei-epm-raiei]; . 

Ninit 
AtfdrMS 
QlpSliti 
OmliPiIhi 

Lm plnytd liv .... 

N*tin» ol Bueinest 

;mvii h -V'uyiiinrr*. Jn. r ..„ui iiiiicr «t,.i 

Your Title 
Y-our 

Nnmt- 

A Jll r »05 . .. 

aiy-5l*(i 

fJccopal ia n 

BffiJiSeysd by ■ . 

Nltlifc tiiini u# Jb 

iStaO ir roiruliir.rt'. wMIm. m.h 

You;’ Title 

Yone p#p*Mm#nt . . 

31111 =. UI a profrrEtijUl, 41 1 

r*rjirrfi J£*Eb irtiuHlnr -Lii.i.'ii *T|r,c oilc 41 

•n ihditaLoi U*» lexeme ilitr: :l 

CHIEF ENGINEER ENGINE!? H EXECUTIVE 

FUStCHASING AGENT nRPAkTMENT MANACER 

fitdt* yii'.ir cliuiEutleit if not Ihlnl. 

Thjp Croup Seat 1 b Ely— 

«* — —. 

AdJtc.a _ ____ 


r-equicci! In -cmptr-u rjy i 
* lljr f nK dSMtMJljtti 

IMP FT tor idulll us kj ntitri 


l"’if i:nrs belli lot picture quality :.nd o^illnscope puiHeti Lilian. 

Whtft tmIco distribution line* ere run more than 300^ the 
E*riei neiisbutee o[ the innet e-eaiductaT nt Lhe wixial line 
causes a phase s-bLEi nl rnidTin^e- frequency com pent tils rrsult- 
Iny in a smearing appear mice of iho picture. Figure 5 Li * 
piettue produced by the spuL jjctrtratc.r, running thro ugh 
tjfXKY of uncompensated ftGti/tj coaxial cable. Tlaias picture 
tras phtungraphed from a 10 r ' erf monitor bridged across 
the input to lire ]:ne Thr? mothod used to txpiajiie Jon^ 


PiiDri X 

IPinur* arimi-Ti, |rti| .;a'Br .HMD -ai ^quiiizr .* uaijil ila^ 



My ***** tb» fibt^kad om th* m 
Bmw swiftly by tb* wtttem 41 
WMk ill# seng ai Jofw'v parting qnmL 
SmD? frfftdts &oabt Th» 3 tctsrefm^ vil*. 
FbthwpQ 10 ib«Bi Ut*w«II 10 Dm 
Tbs wmds wilt esny bade ray sad retrain. 
On# toad smbrsca bt ;o;« w* say goadby*. 
Until w* m##t iNjaiiL 
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Pt CEIHJUKT! My 1M, -5Q3 fiUt—10 A^P-IDO MlC*0 AMI" 


BECIItU; (S rDR<tC>: -l6 Is 4*2 DB 


WHIN TOU CHANGE 
YOUR ADDRESS 

B* «i™ la iMlitf tli SUHfipbn M WMMUN1CA- 

TIOMB, 5D VigdnHt tan.I, Niw Y*rS IT, N. Y-, |HiH 4* n d 
■ 1 al i| 13 lia PI , „M,„m 1 an b: 111'* « l*MI "d'lr v-cck* Ib 
I lf l-nt B&:: D*MrCt"ri 'I'll* 'Ml Im-i'jt **I« lr ' r - 
ulisi |nil |,'iv ,r 1 t|l[l|(iil |1W'*J1| ■»< *D *i**M PppllimM JRpicd 
tdili-J CP Iht iU iddrMI, *i Hk TPnr caepu mi-mi. 


2 ND ANNUAL PENNY SALE I 


blEH 



■inif ill'll'j Hll Ml nil- ill Ttt II mil. Mu |I 1 2 
Fir E tanli: 

■parcc IU1TJ.I1 V 3*r anil ■■»' 'OkODM ft ■■ -!■ unrn. 

1 j i:.1! uglir II.-W—] hr El.it. 

d.KVKVS'J. HWitVELim REkkY IIM *n nror id imp 
1311 >r4, mmi 2 rnlriji lilrh HI -iln■. JUIliil iMfc £ iRf iI-^. 
SUn-d Irr mptfDi RHH S** IliBip, PI*niE ilr-iiSal ihI* 
K.lli eodM ill* In blilpr?. Rim SOL PuB Sll dllM. PI' 
.-JlSr -1 icv in "■.•■-■- 

UNIVERSAL &ENEIAL COUP. 

3 D: CmmI *1 .. K v 1 MUjD G1 »*'kr DIM! 


yidec- I in?' it il! MiLrfittf-d. ii k igure 6 
A GEJiMtiaJ cable using csapperwdd 
wire was selected because the varia¬ 
tion of R caused by tkiTT effect is much 
l* 4 d than with Copper This mean* 
Shut all me the parameter: pfifetsiiig tbe 
character iscic imEirdauce of the Hjw 
Can be «wi*ide«d as approximately 
constant- Since She oOrjduetaiiCe oE 
pDlyrthyliuc ai vidru Iteijucrcifs Ii 
practically xem a fuvte value can be 
assigned lm it which makes the :Himer- 


IKHHinatnr. Solving Ik? eEtualHMS lur 

R :lu?Y*r. that substantially pefEc-.t 
equalisation can he attained it a shun t 
resistance mE 3J2aJU0 ohms is [Macrrl 
acroM i-lie line cvctj 1 k>(A. AcEuatly -t 
shunt resistor of £$00 Cihms was u=td 
every fifty Erst fof-it-rcjrjnwlcfy a ^Jltir- 
t .-t Tis&vi' 41 4 WJC>, FiKME-e 7 showr. 
the tucturc prodFicei: liy the flying syul 
jjcnemtnr niter passing thTCiugh 3,000’ 
nf enmpet!sated cnaxti] line. 

Cathode Joltowcr Ijcjtrs^ picLured in 


jatc antennas inotiukd on tb* i'tm: JeM 
into Lite various TV latinratm LBS by 
feed hoe. Tliere is a iisrinct ail van¬ 
tage, k'L research and development 
yvorb, is having a , .id=n Otstrcbiitior 
system emptoying a i'.mi uber of sliOI't 
inies caLhei Lh.ai: OHS 'Olig hne, siarc 
various video signals can he lei! Into 
different lahotauwiti -at Lhe same time; 
also Lrouble cii one hne cun lie l-jeal- 
Jied. and repaireH '.vithnnt pnLLir'ig the 
whole system nut cf 'iteration 


rI-kt -.ML 1 Ic i ll'e nid-ir-’-l n|uld the 4r 

Fifurp Ii 

FurirtTi Ik IlDt *qi>iliuhBE. 



1' ijfure B, art MSCd tn hi Edge, the 
Fur picking «ft video signal These 
u'lirs have a bulk-in power supply and 
ii:ioie a 0SN7 operating ao a catho-de 
lolEower I'ne gain OI the roHowei i- 
dJif, acd lias an ontpui Impedance ni 
fflO oil ms. xitrce volts peak-to-peak 
■of pOltlpOBLte video signal is trams 
mittrd over (lie coaxial distribution 
lines and 7.4 volts is available 3t the 
output Of each En.iJt. A control is ] 1 TU- 
yided on each box SO tkn rnitput level 
may Lv- varied, from zero Lo jnaximnm. 

TTiLfi ays-leni is angmenteri by sepa- 


F'iC«-r-a A 

Srid^ini. iTi|iiLKcr; -iLlcc-ir tfiili>*+flr laiXi 
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LISTENING 

AT US 

BEST 


Jin mting Signalize Speaker! tm- 
tiod^ nTcEmivfl- de&ign features that 
pruvidn unusual tun.-il rrolism, high effi- 
<ji*PSy arid It Lie icprodjcliqn quality. 
There speakers are the result nf fhe 
experience gained Ifirough the morn 
than a quarter of a century of leader- 
jhip rfi (hit fltni-d- For maximum dynamic 
range a ad fiequancy response listen 
and compare Jim L n n-.i-. ■] Signature 
Speakers hefee you buy. 



MODEL 
D 1001 

twb Way Sysfem 




MODEL 

o no 

.Dhi gTtd rtPisisllv inr 

Sialic -tyttathl n:.U pitL- 

aif-dmi* use Has ar- 
t-ifi! 4h*i - v-llf (» 
qye^ry *»d dynamic 
l inrjb Mh pn 11 ll hu-usnri 
I ■ a banvy Fi„|d ttu 

In- p,-iPi.HiT+ ifrj,y -tia} 
hil-t Fi-ldt. C«r. bu 

ssf-aly ui«d near Calhad-b Ray or Talaeltlc-p 
Tubes »iHk<3i)» «lrneS : -p lha*r pri-Fnnr IBLB. 

Wrfit far deiErlpllve corolnq 
cun rain In q- tail line ee-t? e-amplnt* 
ipecIficalloilE. 


Last Minute Reports... 

X.’-i’E. ItccmmJHu l.i- trtiomi: quits/ i fac¬ 
tor trl bond ca.it mg. AlIL". has r,cn wily 
eeuWwbed rampleir rape recording litilJ- 

liei for :ti own line, hut jer, cli*|Lli too, 
with %:5M. $2&GG abd 335.UI mL« 
■ejected for yi hmr, !<-h«ui and. nnc- 

■iuUr 3 eciurding/i. These charges r/nctnde 
sin original and praieciiuB lapr recording 
which may he mej Em lirnudcasl,. effih 
td'lg to disc Or lOr <■ J = Lmu arid, aaitin- 
hsing. Supplement] I sen-ice clurgej hate 
aimi li((p en-liHi^hed For rdillhg and 
IB&tintlIjs and ri-recorduip L’cir eiiiime 
requiting cme engineer sivl a records, 
LliC cr'i£i3K” -a i-c'h >U Fur I he hrsl hour 
end for any additional, half hour 

or ponton, and: :or re record! ng bsae-tn 
1»[M. Or iapt-lo-dlac, the lint hunt rhiffet 
js 3F.U0 half ticur, Sa.ih"'. pnrl vf hour 
or U"jB -tJ.K 1 . . . Siy!y-nii>e LToadtiSi 
enpinern attended I hr- recent is-rtti RCA 
TV Irrhnlca! trlhikiK program at Cam¬ 
den, Among those it rise qieelinjj iyere : 

W. O-andm, WCSH, Fdrtlpnrt, We-; K. L-ifUi- 
JUhn mid F- ?- K*rn, WFTL FWlutelnlda i 
n- R Olfling. CtfC, MMinit X- L- rwJ». 

C7I3C. HuiiLinit: Vf J. CiTl.r, CK L-JXWM- 
sw. Onr.; fw«fa Chriiste.’ CPC, Morn re* I. 
W. K. Fxtiqr and V. L Hiehrc. WM, AL- 
liiitlci; I Kdls: ji , '.VJ-LUK.. Huah-ir ■ 

Jlidirrl gthmtdr-, WUrfS. C n 1 11 m l>IF. Ot-: I, V- 
bindSEaea., SS':li.:.v, L^iEnsmEhun; Gcsirar 
Cuihirfrs. Fiir^n Ft* 7 Frj tanfldiin <>»■? Tc- 
I . 7'. A. H. ^SsiSn, l~ [ A 1 n. |T. i: “---p -V dill- 
y?T. sV*ihinnon. C Eattwwxl. CFBH.Tiweine. 
F.. L. Mb rhmxn, UTh-eI rrb l"l.« ItyC 13 ^ , 
»!a K-lfrrd t. L. tindcj, WTM.J,. Milwixkfec. 
FIicelf h.Mrh a. Ci“R A. Oii-v*'*; Tiah Slepi. 

Wlipw, Wottett, Edein ,1 FCuihy. WTAE 
Wlnljr; C I'- Jt»He. ^XEL. infrtlMM IVir 
Ikm u«b±s, WKISLv iTIevcJeqJj W. [_ B|n^ 
w, 1 AC, k>,bT.i,:«r: I>xrr Cr-ir- WlAC 
' ’ • .1 -wr,. JI Z. Cannsn, lr WINK 'Auh 
ai«:rai; A, Jlaies. th'AJJ. Omaha: VHd(| 
WJaht, XI'AH Onaha. !i Jt. W>dirjnaa 
I jrnvr ■ C Hundl, W]P, J''li 4 jdeiDi>.;B. L.. E. 
KiJjrtirbit, W&A7, fiiintingtra, Vf, Va,i Wfl 
-KB ! fiiir,. WXV (Hi honin' Ott W A 
Smish. ivlit.SK. n.->:C|Vinf, III.: □. TL Ej-je 
WBIKl, F!.„i fi. J S-ilraw. VXD Mrs. l> 
UnKhns, t>: WoIImei U-- WEJLU, Cidumbu*. 
o.l Feanae, Jand,. WWU V*w Orttini. 0. F. 
HfrwE, w WL. Mev Qfleans.: ). D. Him,, 
W1.VL. ytT, rri-^azra; (!. f, £- n nrct, 1VHBF 
Tiieb r*lp,na- I T. UciHad. WUAV. firnn: 

C F. Quentin, ER'NT'. 3S** kolnti. C.- -?L 
&=rinn. K.VFJJ. Fi. IA.. : ^ ; li-**r P- .-. 
VTFO*. Fustbapi Me : ft.stsnd HhIs, 'iVFJn-F. 

UniKrkL Lf-.iiil-i. i W EJll. |rfci5r? t> ; I 
U. FuzA*. WaAH. dalrinAtTE: O W. Fnnf- 
ham, KFKL". Jjawjinie, Kanmi. A U Clda- 

"inrfc. 'V'lTlV. ISV-.T. H. V, r . licfru, CFC 

ME_tr**l L □. Sunn, WLAV. Grand 
Kspids; Jaik liruikn, BCSfi, Ctdnr lii-,,i i 

(* M. Fdt, iwotesiut nf eJectrirnl cii- 

■iSHI lug-, UmverfHy of itlribia^ hiu 
■riin rlecrrd pfesidenT of ihr Mh- 

rmnal Klectmuic? Conference wFiii± will 
he held It the Edpewater Rea r], Hotel 
DL- OiHHEO .on Srplcmber R[i 27 gup 2S. 

R. W. Wmaralpw i« ISS3W OJlflrUliMlEi 
ina-iaRcr of ti.rJK ::i Stn F.rannL-sno. . . 
Bernard- J. Kctlcnn a enter engsisstr od 
WV?Jj yrlucli recently w- 4 it mi liic ±ir 
with llj [rpninilLler in Livingstgii, New 
J Ers<y, On fidlt kc. , Btigfidlcr Gcncial 
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t"!I. nnsr t:c: >r»lill-ll E«d cefmal naiii^r 
el WKAH TV. PaltinBra. 
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T HIS EMtiilaiar, resigned for use as a power source fu~ 
IJtrifif ii i iTioriii !>n- iii safari'isle:; i < atla testing, CO vets 
che frequency ratine of 100 Me rnSMMc With Lea asso¬ 
ciated power supply it is small, lightweight and coppice. 
The metre range :s covered with a single-dial frequency 
Ctmcrol with a slow ■ mot LOO drive equipped with an 
auxiliary scale. 


FEATURES 

□libr tiled directly In megacycle* Ii Un accuracy nt -Jr 
Yenwfer dipl with 1 0& diviiiuru, Givering the cacilliulor range 

In ten tumi 


The tuned circuit of rhe Type &5-7-A 
Osi. ilia tor i s our H'ell-fctltiiYn Butterfly 
ry pe The dhhc ul ty of sfidin a, coo tacts 
Lu any parr of rhe oscillaror circtiir is 
avoided in iltis unique Cudstruetion, 


• Oulpul through a coo* iul jack with provision for varying 
coupling 

• Output of nt 5-20 Me 

• 0#dfQn-ray tuhe ji pjw supply 'u indiruie gl d Current unit 
furnish avdicalioe df mallolfon 


llle photograph xJxjv-fi shown the OUt- 
puc coupling loop a ad curcpui jack 
Coupling can he changed from maxt- 
tnutu ro almost zero by rotating the 
output jack. 


• Filament pud plate power furnished hy lae Type- So7-Pl 
Fewer Supply ‘which ^ Furnished wilh the osciHalor 

TTPt 857 "A U-H^F OSCILLATOR (with power sLppSyf . * 

$205 

WRITE fOR COMPLETE OATA 



GENERAL RADIO COMPANY ssssts 
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* * * the economy of t ho rioted-tungsten filaments 
and improved cooling in high-power tubes 


Harr it anpar-niltUti value... 


h"i ve nt * H CA tubes, rn ngin g i r powx 1 
input from 1.5- fp ! JO-kw. u tid success 
(sjIIv ist i 4 CCOnu-mcCaJ tbortared- 
CUJlgJten filaments which offer mliked 
savings in filaJUCtit pOw« and the 
clijt of -associated power equipment- 
Five ntbtS with proved features or 
previous similar types.Two — the 5 7fi2 
i n-L 57S6—have e-flicioflT mwljr de¬ 
signed radiators rhs,r pirnlif llw nsr 
of l«i CHpeojjvv blawtti 


Five mbes with improved internal 
CofljrtniCTtOltJ that Cuntrihuit in iheir 
mofe eiBctent operation and langur 
service life, 

These tive new HCA nibe tj'pei are 
"mil SIS " lai designer* of hrondce st, 
comifiunitiiioni end indusirlit elec¬ 
tronic equip rvii-ril '■there design and 
operating economies uLike nre iiti- 
partjm considerations. 

Forred-a.tr.CtMiled n sseinWisi anti 


water-jacket assemhLies ire available 

for most RCA power itibcs 

RCA Application Engineers axe 
tend j to co(is4iI t with yon on the ap¬ 
plication Ot ihe-frt* improved tubes and 
acca-tiilries ti> j'Our specific designs. 
J ar complete techriEcaL information 
covering' the types in which you are 
interested, write RCA, Comriierr i*i 
Eng inccri ng, Section SSBR. Harri¬ 
son, New Jersey. 



THE FOUNTAIN HEAD OF MODERN TUBE DEVELOPMENT IS RC* 

rtfttS DEPARTMENT 

RADIO CORPORATION of AMERICA 

NARRtSQ Mt. N- J. 




















